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GROUND-WATER CONDITIONS IN THE RINCON AND
MESILLA VALLEYS AND ADJACENT AREAS
IN NEW MEXICO

By C. S. ConovEr

ABSTRACT

The Rio Grande in New Mexico winds through a succession of basins lying between
isolated northward-trending mountain ranges constituting part of the Basin and Range
physiographic province. The flood plain of the Rio Grande, in general, consists of wide
and narrow sections corresponding to alternately soft and hard rocks traversed by the
tiver, The Rincon and Mesilla Valleys are the two southernmost expanded flood plains
of the Rio Grande in New Mexico and ate parts of the Rio Grande project of the U, S.
Bureau of Reclamation, Water for the project is stored at Elephant Butte Reservoir,
which was constructed to equalize the flow of the river to the Rio Grande project be-
cause large variations occur in the natural flow. Caballo Dam, about 20 miles south of
Elephant Butte Dam, permits control of irrigation water to the project after its use for
genetating electric power at Elephant Butte Dam,

After the heavy precipitation of 1941, Elephant Butte Reservoir filled to capacity,
2,197,600 acre-feet, but drought conditions followed, and by eatly 1946 the reservoir
contained less than a year’s normal supply of water for the project. The Elephant Butte
Itrigation District, the administrative control agency for the New Mexico part of the
project desired to know whether it would be advisable to try to develop a supplemental
ground-water supply for the district, The District and the U, S. Geological Survey signed
a cooperative agreement whereby the Ground Water Branch of the Survey would make a
ground-water study of the area to determine the feasibility of using ground water to sup-
plement the present supply of surface water for irrigation in the district,

Below Elephant Butte Dam the Rio Grande flows westward for about 6 miles across
the northern end of the Caballo Mountains, a fault-block mountain of pre-Cambrian, Pale-
ozoic, and Cretaceous rocks dipping to the east, The river then turns south, following
the western base of the mountains, The land rises gently west of the river in a series of
pediment slopes toward the Black Range, which forms the Continental Divide. At the
south end of the Caballo Mountains the river swings southeastward and crosses the
northward-trending Jornada del Muerto, an intermountain basin, and its southern exten-
sion, La Mesa, the river being bounded on the east by the Dona Ana, Organ, and Frank-
lin Mountains. These mountains consist largely of tilted Paleozoic sedimentary rocks on
a basement of pre-Cambtian rocks, but they also contain Tertiary volcanic rocks. The
bolsonlike troughs between the mountains east and west of the river are filled with Ter-
tiary and Quaternary sands, silts, clays, and gravels, constituting a valley fill that be-
longs largely to the Santa Fe formation of Miocene and Pliocene age. Overlying this ma-
terial and terrace gravels, basalt lava flows, and the flood-plain deposits of the Rio
Grande, the latter forming the smooth valley floor, generally bordered by steep bluffs,
which may exceed 100 feet in height

Ground water occurs beneath the plains of La Mesa and Jornada del Muerto, Gener-
ally the water is unconfined—that is, water-table conditions exist, The map showing
contours of the water table indicates that the ground water flows from La Mesa toward
the valley rather than following a possible former course of the Rio Grande toward Mexi-
co. The hydraulic gradient of the water table ranges from as little as 1,2 feet to the mile
in the central part of La Mesa, where the aquifer is thick, to more than 100 feet to the
mile on the steep slopes along the mountains, where the aquifer is relatively thin and
the water is apparently upheld by the buried impermeable rocks of the mountains. The
depth to water is generally greatest (more than 400 feet) in the central parts of the
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plains, and least (less than 100 feet) toward the edges of the plains, near the mountains,
and along the valleys. The ground water beneath the plains is recharged from precipita-
tion upon the upland and mountainous areas, In the La Mesa area, the recharge is esti-
mated to be about 0.02 inch of water per year, The average annual precipitation is a little
less than 10 inches, The ground water from beneath the plains is discharged to the Rio
Grande at a rate estimated to be less than 1 cubic foot a second per mile of valley, with
that part in the Mesilla Valley approximating 40,000 acre-feet a year.

Water of the Rio Grande which generates hydroelectric power at Elephant Butte Dam is
stored in Caballo Reservoir for irrigation use. Diversions from the Rio Grande to the irri-
gated lands of the district are made at Percha Dam in the Rincon Valley and at Leasburg
and Mesilla Dams in the Mesilla Valley., A drainage system, consisting of 42 miles of
open drains in the Rincon Valley and 226 miles in the Mesilla Valley, discharges return
irrigation seepage to the Rio Grande,

The depth to the water table in the valley fill along the flood plain in the Rincon and
Mesilla Valleys is generally less than 10 feet. The ground-water level rises during the
irrigation season to a high level in late August and declines during the nonirrigation sea-
son to its lowest level in February or March. The water table, in general, slopes down the
valley at a rate of about 4.5 feet to the mile, which is essentially the same as that of the
valley floor. The ground water in the valley fill of the flood plain is recharged by infil-
tration of water applied to the land for itrigation, seepage from canals, seepage from cer-
tain stretches of the river, precipitation upon the flood plain, and ground-water flow from
the mesas and other elevated areas, Recharge by direct infiltration of precipitation is, on
the average, small,

Discharge of ground water in the valleys is essentially by seepage to the drains and
parts of the tiver and by transpiration by plants in areas of high water table. Discharge
of ground water in the project, as represented by the water returned to the river by the
drains, is 249,400 acre-feet a year when a nomal supply of surface water is available for
irrigation. A quantity of ground water, which has not been exactly determined, is dis-
charged directly to the river in certain stretches.

The coefficient of transmissibility of the alluvial deposits in the Rincon and Mesilla
Valleys averages 75,000 gallons a day per foot, as determined from pumping tests on 7
wells and from the relation between the accretion to 7 drains and the slope of the water
table perpendicular to them,

Ground water obtained by pumping in the Rincon and Mesilla Valleys does not represent
an additional supply or new source of water to the project, but rather a change in method,
time, and place of diversion of the supplies already available.

Sufficient water for itrigation can be obtained from wells throughout the major part of
the Rincon and Mesilla Valleys. Wells will “sand up’’ and special well construction may
be necessary to control it, Water for irrigation, generally in small amounts, can be ob-
tained by drilling wells on the low bench lands that border the valley floor and in the
arroyos cut in them, Some wells in these areas will have only small yields.

In 1946 the anticipated shortage of surface water gave impetus to the drilling of wells
for irrigation water in the Mesilla and Rincon Valleys. The number of irrigation wells in-
creased from 11 at the end of 1946 to about 56 at the end of 1947. By February 1948, 14
additional wells had been constructed or were under construction.

Some of the lands now irrigated from wells do not have water rights under the Rio
Grande project. There are about 15,000 acres of such lands on the flood plain and border-
ing higher land which could be irrigated by ground water. These lands, if developed,
would ultimately utilize about 38,000 acre-feet of water annually on a basis of 2.5 acre-
feet per acre.
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The writer concludes that in a hypothetical year having only 50 percent of a normal
supply of surface water available for diversions, the project lands would require an ad-
ditional acre-foot per acte of water from wells to assure successful irrigation of the
crops. However, because of the reduction in flow of the drains caused by pumping and
because of losses in distribution, the use of water from wells to supply this deficit
would require pumping 2.42 acre-feet per acre, or 213,000 acre-feet a year for the 88,000
acres of water-right land in New Mexico. Of the amount pumped, it is calculated that all
but 63,000 acre-feet would be diverted from surface-water flow, If supplemental pumping
wete tesorted to for 5 successive dry years, continued pumping would be necessary for
3 to 4 years after a return to normal surface supply so as to pemit bypassing of the re-
quired share of water to the El Paso district, awaiting the restoration of ground-water
storage by recharge from surface water,

The total cost of pumping equipment and pumping of this supplemental water for a
period of 5 years with about 50 percent of normal surface supply, such as has been re-
corded in the past at San Marcial gage above Elephant Butte Reservoir, would be approx-
imately one-fifth of the resulting additional gross crop retums, on the basis of the aver-
age gross return per acre from 1937 to 1946,

Substitution of pumping of ground water for the usual winter releases of surface water
for irrigation of a small percentage of the lands would result in a saving to the project of
possibly 34,000 acte-feet of water annually if no water were allowed to bypass the proj-
ect in the winter.

The chemical quality of the shallow ground water in the alluvium of the Rincon and
Mesilla Valleys is slightly poorer than that of drain water but is satisfactoty for most
irrigation requirements. Comparatively good water is obtained on the surrounding high
lands and in the arroyo beds.

As water pumped from wells in the Rincon and Mesilla Valleys is not an additional or
new supply but rather water that is normally intercepted by the project, continuing rec-
ords should be kept of the amount of water pumped, of water-level measurements, and of
the location and performance of the irrigation wells, Measurements of the flow of the
drains should be made periodically and at enough points to determine the magnitude of
the effect of pumping upon the flow of the drains.
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INTRODUCTION
PURPOSE AND SCOPE OF INVESTIGATION

Prolonged drought conditions on the Rio Grande watershed dur-
ing the preceding 5 years reduced surface~water storage so great-
ly that a serious water shortage seemed to impend in 1947, and
became more serious in 1948, for the Rio Grande project of the
Bureau of Reclamation., The annual supply of water allowable to
the projectunder the terms of the Rio Grande Compact is 790,000
acre-feet, including 60,000 acre-feet required for delivery to
Mexico. The total amount of water available to the project, in-
cluding about 105,000 acre-feet of water stored in E1Vado Reser-
voir and owed to the project, had dropped to about 465, 000 acre-
feet by the second week of August 1947, The amount of stored wa-
ter in Elephant Butte Reservoir August 12, 1947, was 317,000
acre-feet, the lowest on record since operation of the reservoir
beganin 1916, and 29 percent of the average from 1915 to 1947 for
the last day in August, On the same date, the available 43,000
acre-feet of stored water in Caballo Reservoir was about average.
With another month of irrigationdue in 1947, the carry-over water
storage would be very small and unless very substantial replen-
ishment occurred there would be insufficient water for irrigation
in 1948. Rationing of water for the 1948 year was announced in
August 1947, The initial allotment of water was set at 1 acre-~foot
per acre, subject to change if more water became available. In
addition, no winter releases of water were to be made, and no
water was to be delivered to lands lacking a full water right.

In 1946 the Elephant Butte Irrigation District, which comprises
the valley lands of the Rincon and Mesilla Valleys of the Rio
Grande in the New Mexico part of the Rio Grande project, antici-
pated a shortage of surface water because of the low stage of
Elephant Butte Reservoir. One of the measures considered to
relieve the impending shortage was the use of ground water for
irrigation, Intelligent planning of the use of ground water required
a knowledge of the ground-water conditions of the area, According-
ly, the district requested the U. S. Geological Survey to make a
study of the possibilities of pumping ground water for irrigation,
mainly from the standpoint of productiveness of wells and of the
effect that the pumping of wells would have upon the surface-water
supply in the river and drains.

Field work, begun in 1946 by the author, consisted of obtaining
available informationconcerning the wells in the valley, primari-
ly wells that would produce sufficient water for irrigation and
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municipal supply. Pumping tests were made on a few wells to
determine the hydrologic constants of the aquifer and the specific
capacities of the wells. Considerable data on file at the U, S.
Bureau of Reclamation, relative to the ground-water conditions in
the valleys inthe early years, were studied, These data consisted
of measurements of depth to water in anumber of auger holes over
aperiodof years; depth-to-water maps of the Mesilla Valley prior
to, and subsequent to, installation of the drains; profiles of the
water table across various drains and across the entire valley;
land classifications; records of surface-water diversions and
applications and return flow of the drains in past years; annual
project histories; and other related information.

In 1947, G. R. Chenot of the Geological Survey gathered data
concerning wells on the upland mesa lands bordering the Mesilla
Valley. He attempted to visit all known wells to determine their
altitudes, measure the depth to water in them, and obtain other
available data., Information concerning newly developed irrigation
wells in the valleys was obtainedat intervals, and periodic meas-
urements of water levels were made in a few observation wells in
the valleys. Water samples for chemical analysis were collected
from a number of wells in the valley and on the mesa lands.

In February 1947, 2 lines of auger holes were placed across
the Park Drain on the Seale and Holt roads south of Mesilla Park
in order to determine the relation between the slope of the water
table and the accretion of ground water to the drain, Water levels
were measured in these wells every 2 weeks by the Geological
Survey, and the drain flow was measured every month by the
Bureauof Reclamation. In the same month, an auger hole was in-
stalled at the shelter for weather instruments at the New Mexico
College of Agriculture and Mechanic Arts to obtain a daily record
of the water level. Observations on this well have been made by
those employed to record the weather observations,

The studies in Rincon and Mesilla Valleys were made under the
direction of A, N, Sayre, geologist in charge, Ground Water
Branch, Water Resources Division of the U, S. Geological Survey,
and under the immediate supervision of C. V., Theis, district ge-
clogist in charge of ground-water investigations inNew Mexico,

PREVIOUS INVESTIGATIONS

The earliest publishedreport available on the ground-water con-
ditions in the Mesilla Valleyis that by Slichter (1905). At the time
of his investigation considerable interest was exhibited inthe pump-
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ing of ground water from the valley fill as ameans of supplement-
ing the erratic flows of the Rio Grande. Slichter (1905, p. 13) in-
vestigated the underflow of the Rio Grande at the narrows above
El Paso and determined that the underflow did not exceed 50 gal-
lons a minute. A number of auger test holes were bored in a line
across the valley on the east side of the river in the vicinity of
Mesilla Park to determine the gradient of the water table and the
changes caused by flows in the Rio Grande, Slichter (1905, p. 27~
29) determined that the greater part of the underflow was evident-
ly derived from the river and that only a small amount—possibly
about 0, 5 cubit foot a second per mile along the valley—was de-
rived from the adjoining mesas. Data are given for pumping tests
made upon 12 irrigation wells near Las Cruces and Berino, Spe-
cific capacities of the wells ranged from a minimum of 5.8 to a
maximum of 88,0 gallons a minute per foot of drawdown (Slichter,
1905, p. 34).

Lee {1907) inhis report on the water resources of the Rio Grande
valley gave data on a number of wells in the Mesilla Valley, in-
cluding 6 that had not been previously reported by Slichter. He
discussed the quantity, source, and probable disposal of the ground
water in the Mesilla Valley and concluded that the ground water
was probably discharged by evaporation inthe valley (Lee, 1907,
p. 50). Although a few data indicated the possibility of ground-
water flow into Mexico, Lee believed, because of the downcutting
of the Rio Grande in 'the Mesilla Valley and the accumulation of
surface water in the gravels of La Mesa, that the flow from La
Mesa, should be toward the Rio Grande rather than away from it
(Lee, 1907, p. 40, 50),

The rising water table in the Mesilla Valley caused by the in-
creased dependable water supply after the beginning of operation
of Elephant Butte Dam in 1916 made installation of drains neces-
sary. Preparatory to the installation of drains, auger holes were
installed throughout the valley by the Bureau of Reclamation and
water-table maps were prepared from the measurements of the
water level, The results of the ground-water observations were
incorporated in the annual project histories of the Rio Grande
project and in a drainage report by L. R. Fiock of the Bureau of
Reclamation in February 1917,

Dunham (1935) discussed the geology of the Organ Mountains and
noted briefly the water conditions in a few of the mines.

The report of the Rio Grande joint investigation, 1936 to 1937,
contains only casual mention of the ground-water conditions in the
Mesilla Valley, except with respect to the quality of the drain and

subsoil waters (National Resources Committee, 1938, p. 451). In
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the report Kirk Bryan states that, because the lands west of the
Rincon Valley are higher than the valley, the Rincon Valley must
receive water from, rather than lose water to, the west. He also
states that because the ground-water levels in La Mesa appear to
be higher than the floor of the Mesilla Valley, the Mesilla Valley
must receive ground water from La Mesa, and inasmuch as the
enclosed basins south of La Mesa appear to have altitudes higher
than the valley floor above El Paso, flow of ground water south to
Mexicofrom La Mesa appears unlikely (National Resources Com-
mittee, 1938, p. 225).

Chemical analyses of the surface, drain, and subsoil waters of
the Rincon and Mesilla Valleys, sampled during the Rio Grande
joint investigation, are contained in a report by Scofield (1938).

A reconnaissance investigation of the water supply for Las
Cruces was made in September 1936 by C. V. Theis' of the Geo-
logical Survey. He concurred with the city officials of Las Cruces
in locating the wells of the city on the mesa land to the east and
believed it possible to obtain water of a better quality than that
found in the valley.

A reconnaissance report was prepared by the Bureau of Agri-
cultural Economics? on the possibility of obtaining water supplies
for a settlement in the southern part of the Jornada del Muerto,
east of the Dona Ana Mountains. The report included data on a
few stock wells and stated that the depth to water was in excess
of an economic pumping lift for irrigations
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WELL-NUMBERING SYSTEM

The system of numbering wells shown in this report is the same
as that used in other parts of New Mexico. The system is based
on the common designations of public land divisions, and by means
of it the well number, in addition to designating the well, locates
its position to the nearest 10-acre tract. The number is divided
into four segments by periods. The first segment denotes the
township north or south of the New Mexico base line, the second
denotes the range east or west of the New Mexico principal merid-
ian, and the third denotes the section. In a county such as Dona
Ana County, where wells are situated both east and west of the
principal meridian, and E is added to the second segment of the
well number if the well is east of the principal meridian, but no
letter is added if the well is west of the principal meridian. In
counties in which no confusion can arise, the direction east or
west of the meridian is not given.

The fourth segment of the number, which consists of 3 digits,
denotes the particular 10-acre tract in whichthe well is situated.
For this purpose, the section is divided into four quarters, num-
bered 1, 2, 3, and 4, in the normal reading order, for the north-
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west, northeast, southwest, and southeast quarters, respectively.
The first digit of the fourth segment gives the quarter section,
which is a tract of 160 acres. Similarly, the quarter section is
divided into four 40-acre tracts numbered in the same manner,
and the second digit denotes the 40-acre tract. Finally, the 40-
acre tract is divided into four 10-acre tracts, and the third digit
denotes the 10~-acre tract. Thus, well 23, 2E, 29, 342 in Dona Ana
County is in the NEY4SE4SW1/4 sec, 29, T. 23S., R. 2 E. Ifa
well cannot be located accurately to a 10-acre tract, a zero is used
as the third digit, and if it cannotbe located accurately withina %0-
acre tract, zeros are used for both the second and third digits.
If the well cannot be located more closely than the section, the
fourth segment of the well number is omitted. When it becomes
possible to locate more accurately a wellin whose number zeros
have been used, the proper digit or digits are substituted for the
zeros. Letters a, b, ¢, and d are added to the last segment to
designate the second, third, fourth and suceeding wells listed in
the same 10-acre tract.

The following diagram shows the method of numbering the tracts
within a section:

11 | 112 | 121 § 122 211 | 212 221 | 222
— — (110)—  — (120) — + — (210) — + — (220)— —
113 I 114 123 : 124 213 I 214 223 : 224
{100 }— {200}
131 l 132 141 i 142 231 I 232 241 I 242
— — (130)— - — (140) — &+ — (230) — + — (240)— —|

133 l 134 143 l 144 233 l 234 2431 244

311 I 312 321 | 322 411 | 412 421| 422

— —(310) — ﬂ— —(320) — -+ — (41‘0) — 1 — (420)— —

) |
313 | 314 323 324 413 | 414 423 ‘ 424
[ {300 }— | | —{ 400} |
331 332 341 I 342 431 | 432 441 I 442
L —(330)— + — (340) — + — (430) — 1 — (440)— —
| I | |

333 I 334 343 | 344 433 | 434 443I 444

In the well tables, pages 163 to 195 of this report, the wells are
arranged innumerical sequence of the well location number, wells
east of the principal meridian in a township preceding those west
of the meridian,
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FEATURES OF THE AREA
LOCATION AND GENERAL FEATURES

The areacovered by this report includes the valley lands of the
Rincon and Mesilla Valleys in New Mexico and the adjacent mesa
lands bordering, primarily, the Mesilla Valley.

The Rincon and Mesilla Valleys, in the south-central part of
New Mexico, are two of the many widened parts of the Rio Grande
valley that are separated by narrows and canyons in the eroded
channel. The Rincon Valley lies north of the Mesilla Valley, in
Sierra and Dona Ana Counties, N, Mex.; the Mesilla Valley is in
Dona Ana County, N, Mex. and El Paso County, Tex. (See fig, 1
and pls, 1-3,)

The largest community in the Rincon and Mesilla Valleys is
Las Cruces, N, Mex., 45 miles north of El Paso, Tex. It had an
estimated population of 12, 000 in 1946, an increase of 43 percent
from 8,385 in 1940, The only other town of appreciable size is
Hatch, about 36 miles north of Las Cruces, in the Rincon Valley.
It had an estimated population of 1,400 in 1946, an increase of 70
percent from 822 in 1940, El Paso, in the El Paso Valley of the
Rio Grande, is a nearby trade territory and tourist center with a
populationof about 109, 000, Across the Rio Grande from El Paso
is Ciudad Juarez, Mexico., Hot Springs (named Truth or Conse-
quences in 1950), about 40 miles north of Hatch, had an estimated
population of about 5,000in 1946, It is a trade territory and health
and recreation resort, Various small settlements are distributed
along the Rincon and Mesilla Valleys, a few of which are Arrey,
Derry, Garfield, Salem, and Rincon in the Rincon Valley, and
Dona Ana, Mesilla, Mesilla Park, State College, San Miguel, La
Mesa, Berino, La Union, Anthony, and Canutillo in the Mesilla
Valley.

The New Mexico College of Agriculture and Mechanic Arts is at
State College, about 2 miles southeast of Las Cruces, White Sands
Military Proving Ground is on the east side of the Organ Mountains,
about 20 miles east of Las Cruces.

The area is served by the Atchison, Topeka, and Santa Fe Rail-
way which runs along the Jornada del Muerto, east of the Caballo
Mountains that flank the Rincon Valley on the east, and enters the
Rincon Valley at Rinconabout 5 miles east of Hatch, From Rincon
the main line extends southwardin the Rincon and Mesilla Valleys
through Las Cruces to El Paso, and a branch line goes westward
through Hatch to Deming. U. S. Highway 85 traverses the Rincon
and Mesilla Valleys from the north through Hatch to Las Cruces
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and El1 Paso, and U. S. Highway 70 crosses the Mesilla Valley at
Las Cruces. State Route 26 from Deming enters the Rincon Valley
at Hatch.

The main industry of the valleys is farming, with 68 percent of
the crop acreage in 1946 in cotton, 19 percent in alfalfa, and 4
percent in pecans. The pecan acreage is increasing. Some truck
crops are grown quite successfully., Cantaloupes, chili, and onions
each made up about 1 percent of the crop acreage in 1946. The
total value of crop production for the Rio Grande project in 1946,
in New Mexico and Texas, was $39, 463,471 or $251,90 per acre,
andin the New Mexico section alone was $20, 912, 574. Many cotton
gins, 2 cottonseed-o0il mills, and 2 canneries are located in the
area, and plans for erection of an alfalfa mill are under way.

CLIMATE

The climate of Dona Ana County, N, Mex,, typical of the climate
of the arid to semiarid parts of southwestern United States, is
characterized by clear and sunny days, large diurnal temperature
ranges, low humidity, and scant rainfall,

Weather records maintained by the U, S, Weather Bureau at
State College, south of Las Cruces, show a mean annual temper-
ature of nearly 60 F, for the 89 years of record., The average
maximum temperature for July is about 93 F..and the average
minimum, about 65 F. In January the average maximum temper-
ature is 58 F. and the average minimum is 26 F. Large diurnal
temperature changes are common, summer temperatures some-
times exceeding 100 F, during the day and falling below 60 F. at
night. There isa long frost-free growing season of about 200 days
a year,

The low average relative humidity of less than 50 percent is a
factor in the high diurnal temperature changes and is also partly
responsible for the high annual evaporation of nearly 100 inches.

The rainfall in the valleys is scant, greater amounts falling on
the surrounding ﬁigh lands that intercept the storms. The average
annual rainfall at State College is 8. 68 inches and that at the Jor-
nada Experimental Range on the mesa, northeast of Las Cruces,
is 9,60 inches. The higher peaks of the Organ and Franklin Moun-
tains probably receive in excess of 15 inches a year. The distri-
bution of precipitation during the year is such that more than half
the yearly total normally falls in July, August, and September.
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This distribution of rainfall is advantageous for growing crops,
but it is totally inadequate in amount and must be supplemented
by irrigation,

Variation in the time and amount of precipitation causes a
variation in the time and amount of irrigation water applied to
crops and also a variation in the ground-water levels. Relation
of the precipitation in 1947 and part of 1948 to the water level,
measured daily in three auger test holes, is shown in figure 6,

The following tables taken from reports of the U, S. Weather
Bureau show data on precipitation at the Agricultural College,
Hatch, and Caballo Dam from 1930 to 1948, The precipitation in
1941 of 19, 60inches at the Agricultural College was the greatest
for the 89 years of record, exceeding the previous record in 1881
by 4.55inches. The least annual rainfall was 3. 6linches, in 1860.

Annual precipitation at stations in Rincon and Mesilla Valleys, N. Mex.,

1930-47
Agricultural
College Hatch Caballo
(Altitude, 3,863 feet) (Altitude, 4,042 feet) Dam
Year Precipitation Departure Precipitation Precipitation
(inches) from average (inches) (inches)

1930 6, 88 -1.80 ' sose
1931 13,26 +4.58 16.13
1932 8.83 +.15 7.43
1933 4,71 -3, 97 8.57
1934 4,62 -4, 06 4,03
1935 12,67 +3,99 8.20
1936 9.50 +.82 7.65
1937 7.01 -1.67 7.09 |,
1938 9.27 +.59 13.56 |ieeersecsnnsssecnsens
1939 5.77 -2,91 10.15 8.41
1940 9.22 +.54 6,47 6.97
1941 19,60 +10.92 18,22 18,82
1942 9.80 +1,12 8,46 8.30
1943 7.85 -1,13 7.63 8.12
1944 9.177 +1,09 8.78 9.92
1945 5.77 -2,91 4.58 6.19
1946 7.14 -1.54 8.56 5.567
1947 6.08 -2, 60 4,88
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Average monthly precipitation at Agricultural College, N. Mex.

Inches
JaNUARY cvuenrncsnasten . cccvsresnsrensersasessonssnsssocsessressnse 0.32
February. vees .43
March, .32
Apriliccieeaces vereestsresnesssossancesases s 22
May... S vees 230
June, [P conssecnssnses .55
July, eee 1,73
August vees 1,73
September. aee . veesses 1,35
October,...ouues v - craecees ~170
November .54
Decemb - veves e 49
Annuale...eceneeonse 8.68
Daily precipitation, in inches, at Agicultural College, N. Mex., 194748
[No precipitation on days not shown]
Date Amount Date Amount Date Amount
a2 0.09 |[jume 19 0.03 || Nov. T ™ 0.07
7 .07 || July 13 .25 18 .06
8 .41 16 .03 [|Dec. 3 .18
9 .02 |fAug. 3 .14 31 .32
17 .46 13 .10
Feb, 27 .05 15 .07 1948
Mar, ‘G .36 16 .42 [|Jan. 28 .18
18 .12 18 1,06 ||Feb, 4 .06
Apr. Trace 20 .06 5 .28
May 8 .08 21 .18 6 .01
9 .01 23 288 12 .03
10 .04 30 .07 25 .31
22 .01 |{|Sept. Trace 26 .14
23 .04 {|Oct. Trace 27 Trace
26 .01 ||Nov, 13 .06 || Mar, 18 .02
June 17 .08 14 .26 30 .03
18 .38 16 .15 31 11
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TOPOGRAPHIC FEATURES

Dona Ana County is traversed diagonally by the Rio Grande
(see pl. 1), which flows in the Rincon and Mesilla Valleys, two
of the many widened lowlands along the river, The valleys have
relatively smooth alluvial floors ranging in width from a few
hundred feet to a maximum of about 5 miles inthe vicinity of Las
Cruces, The altitude of the Rincon Valley ranges from about
4, 140 feet above sea level at Caballo Dam to 3, 974 feet at Leas-
burg Dam, a slope of about 4.5 feet to the mile. Hatch, near the
center of the valley, has an altitude of 4,054 feet. The altitude
of the Mesilla Valley ranges from 3,974 feet above sea level at
Leasburg Dam to 3, 720 feet at the E1 Paso station 4 miles north-
west of E1 Paso, a slope also of about 4, 5 feet to the mile. Las
Cruces, near the upper part of the valley, has an altitude of
3,897 feet.

The valleys are bordered by steep bluffs, about 50 to 100 feet
high, of loosely cemented sand, silt, clay, and gravel., From the
bluffs, gently inclined plains extend back to the mountain. The
plainor mesaonthe east side of Mesilla Valley that extends north
from Las Cruces to San Marcial, a distance of about 100 miles,
is called the Jornada del Muerto. It is nearly flat detrital plain,
10 to 20 miles in width, between the San Andres Mountains on the
east and the Caballo and Fra Cristobal Mountains on the west. It
has no drainage lines except at the southern end, near the river,
but numerous shallow depressions throughout its length catch
storm waters and form temporary lakes, The Jornadadel Muerto
slopes southward about 4.5 feet to the mile (Lee, 1907, p.10)
The altitude of the center of the plain, at the lowest point eastof
the Dona Ana Mountains, about 9 miles northeast of Las Cruces,
is about 4, 290 feet, or 360 feet above the level of the Rio Grande
to the west.

The plain west of the Mesilla Valley that extends southward
from near Las Cruces into Mexico is known as La Mesa. It is
similar to Jornada del Muerto in many respects. Its altitude at
the northernend is approximately the same as that of the southern
end of Jornada del Muerto, and the two formed a single plain pre-
vious to the excavation of the Mesilla Valley. La Mesahas a width
of 20 miles or more and is undissected by erosion and devoid of
surface drainage., It contains several broad, shallow depressions
(Lee, 1907, p. 10). The slope of La Mesa is southward about 70
feet in 30 miles, slightly more than 2 feet to the mile, or about
half that of Jornada del Muerto, The altitude of La Mesa west of
Black Mountain is about 4, 200 feet, or 375 feet above the level of
the river to the east.
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The Caballo Mountains parallel the Rincon Valley a few miles
to the east and separate it from the Jornada del Muerto, West of
the RinconValley the plains extend nearly tothe Mimbres Moun-
tains, about 20 miles distant, At the southern end of the Rincon
Valley is Selden Canyon, which has been eroded into the igneous
rocks that form the Sierra de las Uvas.

The northward- trending Organ Mountains, are about 15 miles
east of Las Cruces. The highest peak is Organ Needle, 9,012
feet above sea level. The Franklin Mountains extend south from
the Organ Mountains to the Rio Grande at E1 Paso., The San Andres
Mountains extend northward from the Organ Mountains about 70
miles and flank the Jornada del Muerto on the east. (See pl. 1.)

The West Potrillo and East Potrillo Mountains, which reach an
altitude of 5,957 feet at Mount Riley, lie west of La Mesa and
extend about 25 miles northward from the international boundary.

Other minor mountains are: the Picacho Mountain and Robledo
Mountain, maximum altitude 5, 876 feet, on the west side of‘the
Rio Grande and extending northward from the vicinity of Las Cruces
to Leasburg Dam; Dona Ana Mountains, maximum altitude 5, 829
feet, on the east side of Mesilla Valley northof Las Cruces; Tor-
tugas Mountain, elevation 4, 912 feet, about 3 miles east of State
College; and Black Mountain, about 6 miles west of Mesilla Valley
in the vicinity of Chamberino. (See pl. 1.)

The Rio Grande flows southward from Truth or Consequences
in Sierra County to the vicinity of the Sierra-Dona Ana County
line, thence southeastward across Dona Ana County to El1Paso,
Tex. The flow of the Rio Grande inthis area in summer is main-
tained principally by releases from Elephant Butte and Caballo
Reservoirs and in the winter by return drainage flow, Prior to
construction of Elephant Butte Dam the river was often dry for
months at a time. Slichter (1905, p. 21) states that there was no
water in the Rio Grande below El1 Paso for 9 months prior to August
25, 1904,

Many tributaries enter the Rincon and Mesilla Valleys. Most
are short arroyos that have been formed by storm runoff and
carry water only for short periods after sudden, heavyshowers,
which occur principally during the summer. A few of the tribu-
taries, particularly those that rise in the mountains west of the
Rincon Valley, have large drainage areas, and have small peren-
nial flows in their upper reaches. The small perennial flows do
not reach the Rio Grande, either being diverted for irrigation or
sinking underground shortly after leaving the mountains. Only a
few large arroyos enter the Mesilla Valley, the principal ones
entering from the eastin the vicinity of Las Cruces. (See pls. 1-3.)
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There are a few springs in the area, particularly in the Organ
Mountains, The best known is Radium Springs, a mineral hot
spring at the head of the Mesilla Valley. A small spring, Derry
warm springs, issues from the limestone bluff on the east side of
the Rincon Valley about a mile north of the Sierra-Dona Ana County
line. (See analyses, p.152, 153.)

RIO GRANDE PROJECT

The Rio Grande project of the Bureau of Reclamation includes
most of the valley lands of the Rio Grande in New Mexico and Texas
from Caballo Dam southward to a point about 40 miles below El
Paso, a distance of about 130 miles. From Caballo Dam to Selden
Canyon, a distance of about 30 miles, the Rio Grande flows in the
Rincon Valley, which has a maximum width of about 2 miles.
(See pl. 2.) Below Selden Canyon the valley floor widens into the
Mesilla Valley, which extends about 55 miles southeastward to
“The Pass, ” 4 miles above El Paso, The Mesilla Valley is one
ol the larger widened areas along Rio Grande and has a width of
about 5 miles near Las Cruces. (See pl. 3.) The El Paso Valley
extends about 90 miles southward from El Paso and ranges in
width from 4 to 6 miles, but only the upper 40 miles is included
in the Rio Grande project.

The water for the Rio Grande project is stored inElephant Butte
Reservoir, which has a capacity of 2,197,600 acre-feet, and in
Caballo Reservoir, which has a capacity of 345,870 acre-feet,
about 28 miles below Elephant Butte Dam. Water released from
Caballo Reservoir is diverted from the Rio Grande to the canals
in the Rincon Valley by the Percha Dam, about 2 miles below
Caballo Dam; in the Mesilla Valley by the Leasburg Dam at the
head of the valley and by the Mesilla Dam, about 53 miles south-
west of Las Cruces; and in the E1 Paso Valley by the American
Dam, about 3 miles northwest of El Paso. Water for the Mexican
side of the El Paso Valley, generally referred to as the Valle de
Juarez, is diverted at the International Dam, about 2 miles below
the American Dam,

Gaging stations, equipped with automatic water-stage recorders,
are maintained at various points on the Rio Grande by the U, S, Bu-
reau of Reclamation and by the International Boundary and Water
Commission, The stations onthe Rio Grande pertinent to this report
are as follows: “Below Caballo Dam, ” 0, 8 mile below Caballo Dam
and 1. 5 miles above Percha Dam; “Leasburg Dam;” “El Paso sta-
tion,” above American Dam; and "below American Dam,” 0.6
mile below American Dam and 1.5 miles above International Dam,
The flow at the El Paso station since the beginning of operation of
the American Dam, in June 1938, has been generally computed as
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the sum of the flow at “below American Dam” and the diversions
from the American Dam to the American canal. Prior to instal-
lation of the gage “below Caballo Dam, ” in February 1938, records
of flow were kept at Percha Dam. Small accretions to the river
take place between the Caballo Dam gage and Percha Dam, Diver-
sions into the Bonita Lateral from Caballo Dam, about 1, 000 to
2,000 acre-feet per year, are not included in records at “below
Caballo Dam” station.

Anextensive system of opendrains has beenconstructed, cover-
ing practically the whole area of the project. Water from 42 miles
of drains in the Rincon Valley is discharged into the river above
Leasburg Dam, and water from 226 miles of drains inthe Mesilla
Valley, except from two drains totaling 12 miles, is discharged
into the river below Mesilla Dam to be diverted for reuse in the
El Paso Valley portion of the project and in Mexico. (See pls. 2
and 3.)

The total area of land irrigated in the Rio Grande project in
1946 was 156,899 acres, of which 17,000 acres was in the Rincon
Valley, 83,911 acres in the Mesilla Valley, and 55, 988 acres in
the E1 Paso Valley. Of the irrigated land in the Rincon Valley,
3,087 acres was in Sierra County, and of that inthe Mesilla Valley,
10,812 acres was in Texas. The division of irrigatedlands in the
project amounted to 90, 099 acresin New Mexico and 66, 800 acres
in Texas.

Land that is “subject to construction charges” of the project is
referredto as “SCC” land andcarries a full water right, The re-
mainder of the area of land within the limits of irrigationfrom the
canalsis classified as suspended lands, rights-of-way,or excluded
class 6 (permanently ponarable). The suspendedlands are classi-
fied into nine categories dependent upon the conditions of the in-
dividual tracts. Prior to 1939 the SCC land in New Mexico was
88,000 acres. In 1939, by agreement between the irrigation dis-
tricts and the U, S, Government, the area of SCC land in the proj-
ect was increased by 3 percent in order that the collection of as-
sessments, allowing for delinquencies, would equal that needed
for payment of construction charges. The total SCC classified
land in New Mexicoin 1946 was 90, 623 acres, the total suspended
land, 10, 985 acres, and the total excluded class-6land, 547 acres.
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The classifications of the valley lands in 1947, as obtained
from the Bureau of Reclamation, are given in the following table:

Classification of lands in the Rincon and Mesilla Valleys in 1947

. New Mexico Texas Total

Classification [ (acres) (acres) (acres)
Land subject to construction charges......| 90,616 10,782 101,398
Riverbed (between levees)..civiernresconse 10,304 857 11,161
Rights-of -way..... 7,120 1,175 8,295
Suspended 1ands...ccceeenseosscssecasasessresas 11,526 1,017 12,543
Total... 119, 566 13,831 133,397

Irrigated:!

SCC land, seee 96,089
Suspended 1andS..c.eeveeeeeenneeee asrensens s 5,635
Total 3% PR 101,724

rrigated land included in the total 133, 397 acres above,

The classification is given for 1947 in preference to 1946 asthe
Bureau of Reclamation included in its compilation for 1947 some
riverbed areas and additional right-of-way areas not previously
reported. The total area of irrigated lands, suspended lands, and
class-6 lands was essentially the same in 1947 as in 1946. Be-
cause ofthe inclusion of additional right-of-way and riverbed areas,
the total area shown for New Mexico in 1947 (about 120, 000 acres),
more nearly represents the total area of the New Mexico part of
the flood plain of the Rincon and Mesilla Valleys than that given in
1946 (about 112, 000 acres). However, the figures for 1947 do not
include some water-consuming valley lands that lie outside the
boundaries of the irrigation district, such as the Selden Canyon
area; areas outside the limits of the canal system; and other areas
of rights-of-way and riverbeds not at present determined,

For comparative purposes and in order to get a more detailed
picture of the areas of land having various classifications, the
following table has been taken from table C of the report of the
Rio Grande joint investigation (National Resources Committee,
1938, p. 420-421),
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The areas included in the two foregoing tables are not strictly
analogous because of the omission of various areas in the 1947
tabulation as given above., A difference of about 5, 000 acres for
the total valley acreage in New Mexico is evident. The total of
138, 000 acres probably is nearly equal to the area of the valley
floor of the Rincon and Mesilla Valleys in New Mexico and Texas
and is the maximum area from which water in the valleys can be
transpired or evaporated to the atmosphere,

For the purpose of collection of charges, the lands in New Mexico
are under the Elephant Butte Irrigation District and those in Texas
under the El Paso County Water Improvement District. These
districts are under contract with the United States to repay con-
struction costs of the project and to advance funds for operation
and maintenance of the irrigation system.

GEOLOGY

A detailed study of the geology of Dona Ana County was not made
during the course of this investigation. The reader is referred to
published reports onthis area, the most complete and comprehen-
sive of which is that by Dunham (1935). Included in the report by
Dunham is a geologic map of Dona Ana County based on that by
N. H. Darton as revised by Dunham., An account of the geology
of the county by Dunham is alsoincluded. A general discussion on
the geology of the Rio Grande depression is given by Bryan (1938,
p. 197-225), The geology of La Mesa is discussed briefly by
Sayre (Sayre and Livingston, 1945).

The most important deposits of the area, with respect to the
occurrence of ground water, are the unconsolidated and partly
consolidated sediments of Tertiary and younger age thatcover the
major part of the county. The deposits consist of varying propor-
tions of clay, silt, sand, and gravel that partly fill the deep rock
troughs between the mountains, These deposits can be separated
into the older, slightly consolidated sediments that make up the
greater part of the fill underlying La Mesa and the Jornada del
Muerto and the younger unconsolidated deposits locally mantling
the underlying older deposits,

The older sediments are generally referred to as the Santa Fe
formation and were probably deposited during late Tertiary(Mio-
cene and Pliocene) time(Sayre, and Livingston, 1945 p. 37, 39;
Dunham, 1935p. 175, 176; Bryan, Kirk, 1938, p. 205), The ypunger
sediments were deposited in the Quaternary period during the
Pleistocene and Recent epochs (Sayre and Livingston, 1845, p. 37),
and they overlie the Santa Fe formation as outwash fan deposits,
mainly on the surface of La Mesa and the Jornada del Muerto, and as
alluvium deposited by the river in the valleys during successive
periads of scour and fill,
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As the Santa Fe formation and the younger sediments were de-
posited and eroded from the same general rock formations by mean-
dering streams and arroyos, they, as a consequence, have the
same general character, and as they are nonfossiliferous it is
not alwgys possible to differentiate between them,

CHARACTER OF SEDIMENTS

The older, slightly consolidated deposits of the Rio Grande
consist of alternate layers and lenses of variable thickness of clay,
silt, sax?d, and gravel, The lateral extent of the layers is like-
wise quite variable, and these thicken or pinch out in short dis-
tances. In the Mesa well field in El Paso, individual beds of the
bolson sediments found in 45 wells drilled at intervals of 300 feet
in two lines 300 feet apart could not be correlated between more
than 2 o;‘ 3 adjacent -wells (Sayre and Livingston, 1945, p. 28).

;

In wells 1, 3,and 5, of the city of Las Cruces, which are with-
in a radius of about 150 feet, the available logs (see table 6,
p.1ﬁ43) show very little correlation of individual beds. The lack of
similarity in these wells is due, in part, to the fact that different
drillers do not identify like formations alike, However, city wells
3 and 5 were put down by the same driller, though an interval of
about 9 years occurred between the drilling of the wells,

The available logs of three Agricultural College wells, 23, 2E,
29.243,243b, and 243c (see table 6, p.143), which are within a
radius of about 30 feet, show very little correlation, except pos-
sibly for the layer of fine sand at a depth of about 80 to 150 feet.
The hard dark formation penetrated in well 23, 2E, 29, 243c from
182 feet to 282 feet does not seem related to the sand, gravel, and
clay at a corresponding depth in well 23, 2E, 29, 243,

The sediments that underlie the pediments west of the Rincon
Valley, particularly those from near Arrey northward to Truth or
Consequences, apparently containclay layers thatin places extend
westward for several miles. Directcorrelationof bedsis lacking,
but the artesian wells drilled in the floors of 3 tributaries to the
Rio Grande from the west, Mud Springs Draw, Animas Creek, and
Percha Creek*, give indirect evidence of continuous clay layers.
In the well of O, B, Dawson, 16,5, 23, 300 (see table 12, p, 164),
which is drilledin the floor of Percha Creekabout 1, 5 miles west
of Caballo Reservoir, flowing water is obtained at a depth of 160

4Murray, C. R., (in preparation)Ground-water conditions in the nonthermal artesian water
basin south of Hot Springs, Sierra County, N. Mex.: (New Mexico State Engineer bienn, rept.)
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feet, the flow increasing with depth to the bottom of the well at
226 feet, The claylayers may be more extensive in the tributaries
than in‘the pediments because of deposition of sediments by flood
flows in the arroyos. However, evidence of some continuity of
clay beds in the Santa Fe formation west of Arrey is given by the
water level in well 17.5.10, 442, This well was drilled on the
pediment, about 100 feet from its edge, at an elevation of approx-
imately 40 feet above the floor of the adjacent Montoya Arroyo.
The water level in the well, which is uncased and 207 feet deep.
is about 16 feet below the surface of the pediment and about 25
feet above the floor of the adjacent arroyo.

The character of the Santa Fe formationis given by the drillers’
logs intable 6 (p.143 to 161)and by the following section (Sayre, and
Livingston, 1945, pp. 32, 33,

Section of La Mesa in railroad cut half a mile west of Anapra, Dona Ana County, N. Mex,

Sandy soil, reddish-buff, partly removed. Feet
Caliche hard, dense, white, grading downward into very

fine gray Sand.iiicesssecesscsscersesassesce s sososecsoscsecssamencscsese T
Sand, light-gray, moderately fine, uncemented and con-

taining some layers of gravel with igneous rock pebbles

derived mostly from lava flowS.seiees ssssssccereessnsenssccsssccee 5
Clay, brown, Sandy...ccecececsecccccececsssosssscsssscossoscesnsssancse 1
Quartz sand, medium-grained, mixed with white pellets of

calcium carbonate...ciceiiereieiscmecceasceccesccsccscconcoess-vososse o9
Sand, medium- to coarse-grained, salt-and-pepper colored 6
Clay, brown to gray, Sandy..cccicsessssscecececsssossccssassssccsccccse 2
Sand, crossbedded,, light-gray, medium- to coarse-

grained, contains some coarse gravel.iiciiiuecsssccenmecisaee 45
Sand, light-buff, fine-grained, massive, clayey, containing

irregular lenses of clean sand, Near the base are numer-

ous tubes of sand cemented with calcium carbonate.w.essese 9
Sand, extremely fine-grained, gray, with layer of coarse

sand near middle..iiciieeceerereinreneroescocsnnssacisscsecscncsencasee 14
Clay, gray, much disturbed and broken....cceseeessceassscascssees 1.3
Sand, medium-grained, gray, containing near the base

laminated layers of alternating black and white sand........ 30
Sand, light-buff, clayey, crossbedded ciecescemescecccsocsssmecees LoD
Sand, medium-grained, 100S€, gray.cccuemesscssscsscossssmossones
Sand, buff to gray, fine-grained, crossbedded; contains

pellets of clay and caliche on the bedding planes....c.meeceess 2
Sand, MOStly COVEred..ciiieieimercesinessascsscssccscscssnsasssasassasse 25
Clay, light-buff, and sandy clay...cccceeeecsrccercecenscssscssssssess 6
Sand, fine-grained, light-gray, crossbedded...ccceieeereeeeee 5
Clay, laminated, light-buff, and sandy claY..cweesceecsccsseoscnss 2
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Sand, fine-grained, gray, crossbedded «.cwssecrssecscsecess 3
Clay light-buff, MasSSiVe..veeserercessrccrccsserscrene cmescmenss 2.5
Sand, massive, fine-grained, cemented, yellowish-buff,

grading into less-cemented gray sand near base and

PArtly COVErediimciimeemessersssesssseessonscassanssescncccssmen 30
Clay, chocolate-brown,and light-buff massive sandstone

interbeddedu..cnueiressomes mes cos serssnseeccomecescsssescaneces 11
Sand, brown, crosshedded, partly covered.icseecersseesss 10
Clay, buff to chocolate-brown, Silt¥...cieceecosemercccscemen 9

234.8

The Pleistocene and Recent unconsolidated sediments in the
valley are predominantly sand and gravel with some thin beds of
sandy clay. They are generally very loose and cause trouble in
wells by running into them.

THICKNESS OF SEDIMENTS

The maximum thickness of the sediments of the Santa Fe for-
mation in Dona Ana County is not known, but unconsolidated sedi-
ments are reported in wells of depths as low as 1,330 feet. A
few comparatively deep wells have been drilled., The deepest well
reported is the oil test of the Picacho QOil and Gas Syndicate,
23.1.15.211, an abbreviated log of which is given in table 6 (p.
143).This well was drilled on La Mesa, west of Las Cruces, about
1 mile from an outcrop of rock that forms part of Picacho Moun-
tain, The log apparently shows about 550(?) feet of Tertiary or
younger sediments at this location,

Near the southern part of La Mesa the Southern Pacific Co.
drilled a well (28.2E, 24, 110), at Strauss to 1,330 feet, entirely
through unconsolidated sediments. The Lippincott well, 28, 3E.
25,, in the lower part of Mesilla Valley is reported to have been
drilled inlimestone at822 feet (Sayre and Livingston, 1945, p. 35).

The well of Edwin Parker, 21.2E. 12, 222, on the Jornada del
Muerto about midway between the San Andres and the Dona Ana
Mountains was drilled to 631 feet. Limestones and sandstones
predominate below 474 feet and the well ends in 80 feet of lime-
stone. The limestone may be similar to the limestone thatdips

westward beneath the sediments from the west side of the San Andres
Mountains, :

Valley-fill deposits westof the Rio Grande, north of the Rincon
Valley, are believed by Murray® to extend to depths in excess of
5Murray, C. R., op. cit., p. 25.
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2,100 feet, as shown by a well drilled to that depth inthe Palomas
River, about 10 miles north of Caballo Dam.

The well on the Stahman Farms, 24.1E.1.111, in the Mesilla
Valley near Mesilla, apparently was still in the Santa Fe forma-
tion at 331 feet.

The thickness of the flood-plain deposits of the Rio Grande con-
stitutes an unsolved problem, according to Bryan, He states that
in periods of high water the river is capable of transporting gravel
that ‘at ordinary times is unknown in the riverbed; thus the depth
to gravel in the riverbed may be taken as arough measure of the
depth of scour in great floods. He states, “It seems probable
that there is in the larger valleys [of the Rio Grande] from 100
to 250 feet of relatively recent deposits of flood-plain type above
the Santa Fe formation” (Bryan, 1938, p. 218.)

As the MesillaValley is constricted at both the upper and lower
ends by consolidated rocks that are exposed, it seems logical that
rock lies at comparatively shallow depths in those areas. The
well of Isaac Rhodes, 21, 1. 13, 323, at the upper end of the Mesilla
Valley and at the edge of an arroyo on the east side of the valley,
was drilled in “rock” from 93 feet to the bottom of the well at
about 215 feet, This rock may be similar to the igneous rocks of
the Dona Ana Mountains on the east and to those that crop out in
the valley at Leasburg Dam about 13 miles north of the well,
“Rock” was reportedly struck at about 125 feet inthe well of C. C.
Rice, 21,1.11,431, whichislocated on the pediment at Fort Selden
about 50 feet above the valley and about three-quarters of a mile
south of the rock outcrop at Leasburg Dam, In the lower end of
the Mesilla Valley, the maximum depth of the fill in the gorge of
the Rio Grande at the narrows above El Paso has been shown by
Slichter (1905, p. 1, fig. 2) to be not more than 86 feet.

The thickness of Quaternary fill near the central part of the
Mesilla Valley, on the basis of the reported log of well 24, 1E, 1,
111, appears to be about 104 feet, as most of the gravel was en-~
countered above this level. However, on the basis of gravel re-
ported inthe log of the railroad well at Las Cruces, 23, 1E, 13, 244,
the thickness of the Quaternary fill there appears to be about 220
feet, -

Inthe RinconValley, available well logs show that clay is present
at comparatively shallow depths below thé Quaternary alluvium.
This clay, which is usually called “heavy red gumbo” or “joint
clay” by the drillers, is reportedly dry and is thoughtby the drill-
ers to have considerable thickness, According to Jeff Chandler,
well driller at Mesilla Park, a well was drilled at Hatch in the
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early years to a depth of 1,100 feet, and nothing but clay was
found below about 80 feet, Water was obtained only in the sand
and gravel above 80 feet. No substantiating data were obtained
on this well. No other wells were reported drilled to this depth
in the Rincon Valley. The drillers consider it useless to try to
drill through this clay. As water is available in the shallow allu-
vium in sufficient quantities for all needs, the only incentive for
drilling wells through the clay is the hope of obtaining water of
better quality for domestic use, In the following table the wells
for which data were obtained are listed in order downstream in
the Rincon Valley showing the depth at which clay was found.

Reported depth to clay in wells for which data were obtained in Rincon Valley

Total Depth
Well location depth to Reported description
Name no, of well clay of clay
(feet) T (feet)

Osbornececassssscsecscsasas 16.5. 25,343 152 128 Soft red rock,

Powers....ee.. ssasssnenanans 17.5, 24,333 101 73 Red gumbo clay.

Plemmons., vese 17.5.26.212 68 68 Clay,

Welcherueineennsessssccess 17.5, 26, 242 88 84 Clay.

Black 17.5.25,123 59 59 Joint clay,

Black 17.5.25.134 64 64 Clay.

Luchini 17.4.31.111 71 66 Red and white
clay with gray
sand,

17.4.30,133a 97 70 Red and white
clay,

18.4.9,130 100 50 Blue clay,

18.4,17.312 70 65 Clay.

18,4,34, 211 245 70 Clay,

18.4.35,231 68 56 Clay.

18. 4,35, 310 230 60 Clay.

18. 4,35, 221 214 114 Red-brown clay.

19.4.3,234 68 68 Clay.

COWalleassesessesessesese 19.4,11, 221 74 70 Heavy red clay,

Village of Hatch. «ieeaees 19.3.9.121a 70 68 Clay.

CockSeeiserassresnsessnnans 19, 3.10.333 69 69 Clay,

Smallwood,.. 19.3,15,443 53 46 Heavy red clay,

Gary...eees seosesnsesosns soes 19. 2. 26.300 150 55 Red clay,

Drilling of most of the wells was stopped as soon as the drillers
definitely recognized clay. A few wells were drilled deeper with
the hope of going through the clay, The deepest well reported was
that of Mr, Simms, which was drilled in clay from 70 to 245 feet,
except for a rock about 2 feet thick at about 110 feet. Of the 20
wells listed in the table, 18 reported clay at depths from 46 to 84
feet. The Osborn well, with clay at 128 feet, is located in the floor
of Percha Creek about 40 feet above river level, Withthe exception
of the Osborn, Powers, Plemmons, and Welch wells, all are loca-
ted on the valley floor. The average depth to clay in the 16 wells
on the valley floor is less than 70 feet. The thickness of the Qua-
ternary alluvium in the Rincon Valley thus appears to be fairly
uniform and somewhat thinner than in the Mesilla Valley.
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OCCURRENCE OF GROUND WATER IN UPLAND AREAS

In order to establish the depth to water and the directionof flow
of the ground water under the upland area in Dona Ana County ad-
jacent to the Mesilla Valley, as much information as possible on
the existing wells was obtained by G. R. Chenotin 1947, The depth
to water was measuredin many wells and the altitude of each well
was determined by use of the aneroid barometer and the U. S,
Geological Survey topographic quadrangle maps. Other available
information such as the depth of the well, productiveness, mate-
rials penetrated, and quality of the water, was obtained generally
from the owners, Water samples for chemical analysis were ob-
tained from various wells., Measureddepths to water were checked
against reported depths in order to judge the reliability of report-
ed depths in wells where measurements were not possible,

Topographic quadrangle maps of the U, S. Geological Survey
covering 15 minutes of latitude are available for all the area of
Dona Ana County from the Mexican border northward to latitude
32°30' N, They have a contour interval of 25 feet, with the excep-
tion of the quadrangle maps between the Mexican border and lati-
tude 32°00'N. and between longitude 106°30'and 107°15' W, , which
have a contour intervalof 10 feet. Vertical and horizontal control
in the area covered by the quadrangle maps was excellent, The
elevations of the wells north of the Dona Ana Mountains, on the
Jornada del Muerto, were obtained by using ananeroid barometer
and are subject to some error as the distance between bench marks
and check points was great and resulted in a comparatively long
time interval between readings. However, the elevations of suffi-
cient check points were read on different days to eliminate any
large errors.

The resulting ground-water contours are shown on the accom-
panying map, plate 1, In drawing the contours greatest reliance
was naturally placed upon the wells in which the depth to water was
measured, With these measured depths to water as controls, the
contours were drawn for the other areas, the elevations of the
water table being calculated from reported depths to water as
guides, more reliance being placed upon some than others., The
areas showing various depths to water were defined by subtraction
of the ground-water contours from the ground-surface contours and
are therefore as accurate as the water-table contours.

DEPTH TO WATER

The depth to water in the upland areas in Dona Ana County ranges
from less than 25 feet to more than 400 feet. Generally the areas

317267 O - 55 -3
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of greatest depth to water, more than 300 feet, are in the relative-
ly flat plains away from the mountain fronts, such as the La Mesa
surface in T, 26 S., R. 1 W, The depth to water generally de-
creases toward the east side of the Jornada del Muerto and the
west side of La Mesa, where the aquifer is relatively thin and the
buried rocks of the mountains that form the floor of the aquifer
rise, thus holding the water at ahigher level than in areas farther
from the mountains, The depth to water may therefore be very
shallow in the arroyos along the mountain fronts where the deposit
of alluvium is thin,

In the Jornada del Muerto, north of the Dona Ana Mountains, the
depth to water ranges from 200 to 300 feet below the surface in
the western half of the Jornada Experimental Range. A little far-
ther east the depth to water apparently increases to between 300
and 400 feet in a narrow north-south strip and then gradually de-
creases eastward toward the San Andres Mountains, Northwest
of the Dona Ana Mountains the depth to water is about 200 feet and
it decreases westward to less than 25 feet near the Rio Grande.

In the Jornada del Muerto, south of the Dona Ana Mountains and
east of Las Cruces, the depth to water gradually increases from
less than 25 feet at the eastern edge of the Mesilla Valley to more
than 400 feet in a narrow north-south strip about 8 miles east of
the valley. Farther eastward toward the Organ Mountains the
depth to water decreases and is generally from 100 to 200 feet in
the vicinity of Organ.

At the southeastern edge of the Sierra de las Uvas, west of the
MesillaValley, the depth towater is less than 25 feet. Southeast-
ward the depth to water gradually increases to more than 400 feet
in a strip about 4 miles wide roughly paralleling the eastern side
of the Aden and the Sleeping Lady Hills, andin an areaof La Mesa
west of Black Mountainnear Afton. Farther east the depth to water
decreases to about 300 feet along the top of the bluff that parallels
the western side of the Mesilla Valley, From the top of the bluff
eastward to the valley, a distance of about 2 miles, the depth to
water decreases rather abruptly from about 300 to less than 25
feet.

The depth to water, as projected in some areas on the map
(pl. 1), is probably greater than the thickness of the sedimentary
deposits where masses of igneous rock occur at or near the sur-
face. In such areas water will not be obtained if the rockis imper-
meable, Some wells on the Bissell ranch have been drilled to a
depth greater than the indicated depth to water but have failed to ob-
tain sufficient water for stock purposes, Some of the lavas near Afton
occur at the surface above the sediments (Sayre and Livingston,
1945, p. 24). In this area water may be found below the lava at

~
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the indicated depth to water, If intrusive sillsor other impermeable
igneous rocks occur at the indicated depth to water, drilling below
the impermeable beds will probably reach confined water, which
will rise in the well to the indicated water level.

The well on the Corralitos ranch, 23.1. 32, 330, which was drilled
to 501 feet, reportedly penetrated anigneous flow or sill from 165
to 320 feet, a sandstone from 320 to 430 feet, and a rust-colored
sand from 430 to 501 feet. The estimated depth to water as re-
ported was 350 feet but, as indicated on the map, is probably a
little less than 400 feet. The Malpais well, 26,1, 16. 330, on the
Braidfoot ranch was drilled in a sink in the lava to a depth of 445
feet and reportedly reached water in sand and clay below the lava
at 406 feet. The Aden station well of H., S. Bissell, 25, 3.2, 220,
on a small rise, reportedly was drilled through about 440 feet of
red igneous rock to seeps of water yielding about 15 gallons a
minute at 440 feet. The reported depth to water is 444 feet.

Other wells also have probably obtained water below lava, but
data on many of the wells are scant.

Data on the depth to water obtained during this investigation
differ from those reported by Lee (1907, p. 38-40), The following
table gives the depths to water in various wells as reportedby Lee
and as collected from various sources during this investigation.

The difference indepth and water level as shownfor well 29, 1E,
6.110 for early and present dates may possibly be due to compar-
ing different wells in the same locality, or maybe due to inaccurate
reporting. Actualchanges inwater level may have occurred, The
water levels show a rise from the time reported by Lee to later
dates, The Lanark well 1 shows a fall in water level from 1899 to
the time reportedby Lee. On the data for this well one could pos-
tulate that water levels declinedfrom early years toa low level in
the year reported by Lee and then rose again, However, as all
depths to water reportedby Lee are lower than those obtained for
the same wells from other sources, there may be a consistent
error. It is not known how many, if any, of the depths to water
reported by Lee were measured by him or were values reported
to him, The apparentrise inwater levels is greater thanone would
expect to find in static levels under an area such as La Mesa where

the annual rainfall is small, It therefore appears that the reported
values are somewhat unreliable.
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MOYEMENT AND FLOW OF GROUND WATER

The contours of the water table on the accompanying map (pl.
1) connect points of the water table having equal altitude. The
direction of flow of the ground water is perpendicular to the con-
tours, from higher to lower elevations. The flow of ground water
in a homogeneous aquifer of constant width and thickness is pro-
portional to the gradient or slope of the water table—that is, to
the spacing of the contours.

The general direction of flow of the ground water in the upland
areas of Dona Ana County is from the higher elevations toward the
lower along the Rio Grande. The movement of some of the ground
water, however, is quite circuitous.

North of the Dona Ana Mountains, in the Jornada Experimental
Range, ground water flows westward from the San Andres Moun-
tains and is joined by ground water from the Jornada del Muerto
to the north and from the eastern slope of the hills on the east side
of the Rio Grande. This water is indicated as flowing through a
gap north of the Dona Ana Mountains into the Rio Grande in the
vicinity of Leasburg Dam, near Fort Selden.

A ground-water divide evidently occurs in the broad saddle
formed between the Dona Ana Mountains and the San Andres Moun-
tains, so that the ground water on the northern slope flows toward
the Jornada Experimental Range and that on the southern slope
flows to the river in the vicinity of Las Cruces. Ground water
originating west of the Organ Mountains flows westward to the
Mesilla Valley.

Ground water originating from runoff on the east side of the
Sierra de las Uvas flows to La Mesa through the gap between
Sleeping Lady Hills and Rough and Ready Hills, T. 22 S,, R. 2 W,,
and through the gapbetween Sleeping Lady Hills and the Aden Hills,
Tps. 23 and 24 S., R. 2 W. The ground-water contours suggest
that a ground-water divide occurs in T. 21 S., R. 2 W., and a
small partof the ground water on the east side of the Sierrade las
Uvas may flow northeastward to the Rio Grande through alluvial
fill in canyons and arroyos.

Ground water that originates to the west and south of Robledo
Mountain in part finds its way to the Rio Grande in the vicinity of
Las Cruces. A ground-water divide probably occurs between
Robledo Mountain and the Rough and Ready Hills, about 4 miles to
the west, and thus a small part of the ground water probably reaches
the Rio Grande northward by way of Faulkner Canyon.
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Most of the ground water that originates from precipitation on
La Mesa south of T. 23 S. and that which flows through the gap
between the Sleeping Lady Hills and the Aden Hills flows southward
on the west side of Black Mountain, where it is joined by ground
water from the east slope of the Potrillo Mountains, and then moves
eastward to enter the Rio Grande near Strauss.

Lee (1907, p. 39-40), on the basis of reported water levels in
the wells owned by the railroad at Lanark and Noria on the La
Mesa surface north of the Mexican boundary, stated that the water
table sloped southward 20 feet in 12 miles or 1.7 feet to the mile
and presumably, therefore, ground water flowed southward from
the Rio Grande and La Mesa to Mexico, Lee (p. 40-50) recognized
thathis meager dataindicated a flow southward but, because of the
downcutting of the river that formed the Mesilla Valley and the
accumulation of water inthe gravels of La Mesa, he believed that
the underflow down the probable old channel of the river on La
Mesa had beenreversed and that the ground water flowed into the
valley. As Slichter (1905, p. 9-13) had demonstrated that very
little ground water escaped from the Mesilla Valley through the
narrows at El Paso, Lee showed that the more probable escape
of both the water moving from La Mesa to the valley and the water
lost from the river in the valley wasby evaporation in the valley.

Information gathered during this investigation confirms Lee's
belief that ground water does not flow southward under La Mesa to
Mexico but rather, from the Mexican boundary, between the East
Potrillo Mountains and the Rio Grande, northward and eastward to
the Rio Grande, Conflicting data gatheredon various wells in this
area do notindicate that there is anappreciable change in the con-
figuration of the water table, shown on plate 1.

The depths to water in the Lanark and Noria wells, as recorded
in well logs obtained from the railroad, are 365 and 321 feet, re-
spectively, and the altitudes of the wells, as reported by Lee, are
4,156 and 4, 114 feet, respectively, Thusthe water table is shown
asbeing 2 feet higher atNoriathan at Lanark, Ifaltitudes of 4,170
and 4, 124 feet at Lanark and Noria, as determinedfrom the top-.
ographic quadrangles, are used with the depths to water as re-
cordedinwelllogs obtained from the railroad, then the water table
at Noria is 2 feet lower than at Lanark. Even if the data as re-
portedby Lee, which show the water table 20 feet higher at Lanark
than at Noria, are assumed to be correct, it.does not necessarily
follow that the ground water flows southward, as a ground-water
trough lies between Lanark and Noria. (See pl. 1.)

If the depth to water in the Herrington ranch well, 29, 1E,. 6,110,
reported by Lee to be 350 feet, and that in the well at Noria, 29,
1E. 8.210, 358 feet, are considered correct, then a low spot is
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indicated in the contours of the water table that would shift the
3, 800-foot contour to the west of Noria. However, the water level
measured in 1947 in well 28, 2E. 31, 340 does not allow an appre-
ciable change in the shape of the contours. It is probable that a
ground-water divide occurs just south of the international bound-
ary, in the areabetween the East Potrillo Mountains and the Cerro
de Muleros, similar tothat indicatedin the vicinity of Mount Riley
and Malpais sidings.

A ground-water divide occurs between the Sierra de las Uvas
and the West Potrillo Mountains, West of R. 3 W, the ground
water apparently flows westward into the topographic basin east
of the Florida Mountains in Luna County, and thence southward
east of Columbus, N. Mex,, into Mexico.

The ground water west of the Rincon Valley in the area traversed
by Placita Arroyo is shown as flowing toward the Rio Grande in
the vicinity of Hatch, Wells in this upland surface are too wide-
ly scattered to indicate the exact slope of the water table or the
exact direction of flow.

The water-table contours on the water-level map of Dona Ana
County (pl. 1) show thatthe Rio Grande gains water in the Mesilla
Valley from the upper part of the valley almost to Mesilla, loses
water from Mesilla to Vado, and again gains water south of Vado,
The contours were generally drawn through the corresponding
riverpbed elevations shown on the topographic maps, which may
not be the altitude of the water table under the river, If the river
water is not in direct contact with the water table, then the river
must be perched and must lose water to the water table. In such
a case, contours drawn to the river level would show a mound,
and therefore indicate correctly that the river is losing water, In
the sectionwhere the river is shown to be losing water the loss is
probably to the paralleling drains, the true contoursbeing inflected
somewhat more sharply than canbe shownon the scale of the map.
The loss or gain inthe river is discussed more fully in the section
on sources of ground water in the valley fill,

The gradient of the water table under the upland surfaces ranges
from about 1,2 feet per mile in the trough of the water table under
La Mesa to the west and south of Black Mountain to more than 100
feet per mile on steep slopes along the mountains, such as on the
east side of the Aden Hills and West Potrillo Mountains, The
average slope of the water table in the Mesilla Valley, as shown
by the water-table map of Dona Ana County from the 3, 900-foot
contour north of Las Cruces to the 3, 750-foot contour near the
southern end of the valley, is about 4 feet to the mile, essentially
the same as that of the river,
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The range of gradients is due to various factors, which include
width, thickness, and permeability of the formations, and the
quantity of ground-water flow, The steep gradients along the slopes
of the mountains are due primarily to the thinness of the water-
bearing formationthat lies upon the steep slopes of the relatively
impermeable rocks that compose the mountains. The gradienis in
themselves do not indicate the volume of flow of the ground water,

The relatively steep gradient of the water table, about 30 feet
to the mile, shown by the contours that extend from the southern
end of Robledo Mountain southwest to the West Potrillo Mountains,
may be caused by a connection underground of igheous or other
relatively impermeable rock between the hills in this area, acting
as a “ground-water dam, ” water on the west thus being held at a
higherlevel thanthat east of the hills. Southeastward the gradient
flattens to about 13 feet to the mile between the 3, 800-and 3, 900-
foot contours in T, 25 S., R. 1 W., and to about 1, 2 feet to the
mile in the water-table trough west of Black Mountain.

The progressive flattening of the gradient of the water-table in
the direction of flow from the gap between the Aden and Sleeping
Lady Hills to the Rio Grande east of Strauss is caused by an in-
crease in the width, thickness, or permeability of the saturated
aquifer, by a decrease in amount of ground-water flow, or by a
combination of these factors. Undoubtedly, the thickness of satu-
rated sediments increasesin the direction of flow. The saturated
aquifer along the east side of the Aden and Sleeping Lady Hills is
presumably thin, as the hills protrude through the sediments., The
thickness of the sedimentary deposits of La Mesa is not known,
Apparently the deepest well, the 1, 330-foot well at Strauss, pene-
trated only unconsolidated deposits (Sayre and Livingston, 1945,
p. 35). The bolson deposits in the Hueco Bolsoneast of the Frank-
lin Mountains seems to be at least 4,000 feet thick (Sayre and
Livingston, p, 33).

The width of the saturated aquifer, however, does notincrease
but, instead, decreases from a width of about 12 miles east of the
Aden Hills to about 3 miles in the ground-water trough west of
Black Mountain, The sediments underlying the central portion of
La Mesa may be more permeable than those along the slopes of
the hills, This is probable if the central partof La Mesa is com-
posed of sediments deposited by the Rio Grande, which flowed at
one time through the Jornada del Muerto and L.a Mesa, as postulated
by Lee (1907, p. 22). Undoubtedly, the amount of ground-water
flow does not decrease inthe direction of flow as there is no area
of surface discharge of the ground water. Instead, the amount of
ground-water flow probably increases eastward because the ground-
water trough also carries water from the east slope of the Potrillo
Mountains.
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Therefore, the decrease in gradient of the water table from
northwest to southeast across La Mesa is due to the increased
thickness, and possibly to the increased permeability, of the sat-
urated sediments, which more than offset the increase in amount
and the decrease in width of flow of the ground water.

The amount of water flowing eastward from R. 1 E. to R. 2E,
toward the Rio Grande, between the two 3, 800-foot contours south
of Lanark, can be roughly calculated. The average coefficient of
transmissibility of the aquifer may be taken as 70,000 gallons a
day per mile of width of the aquifer for eachfoot per mile of slope
of the water table, approximately equal to that of 73, 000 deter-
mined by the pumping test of Las Cruces city well 5 (p. 96 ).
With a gradient of 1, 2 feet per mile and a width of about 9 miles,
the ground-water flow to the Rio Grande in the vicinity of Strauss
is of the order of 750, 000 gallons a day or 840 acre-feet a year,
a small quantity,

The selected gradient of the water table, 1.2 feet a mile, is an
average from the 3, 800-foot to the 3, 775-foot contour and may be
significantly smaller than the actual gradient at the section., The
gradient of the water table in the Hueco Bolson, between the
3, 700-foot and 3, 675-foot contours, eastof the Franklin Mountains
and northeast of El1 Paso, is 2.4 feetper mile (Sayre, and Living-
ston, 1945, pl, 2), The amount of precipitation on the Hueco Bolson
is similar to that on La Mesa, and therefore approximately the
same average unit amount of recharge probably reaches the water
table in both areas. As the deposits are thick in both areas, the
steeper gradient in the Hueco Bolson may be due to alower average
permeability of the formation than in La Mesa. However, the
gradient of 2,4 feet a mile is small and is given for comparison
with that determined in La Mesa. The coefficient of transmis-
sibility used, 70, 000, is believed to be rather high as an average
for the Santa Fe formation and would tend to offset the probable
higher gradient, so that the amount of computed ground-water
flow to the Rio Grande in the vicinity of Strauss would not be
changed materially.

The annual flow of roughly 800 acre-feet of ground water to the
Rio Grande in the vicinity of Strauss, if distributed equally across
the 9-mile width of the section, would amount to an accretion to
the river from the west of about 0, 13 cubic foot a second per mile
along the river,

The average gradient of the water table, along the trough in the
water table under the central part of the plain northeast of Las
Cruces, is about 20feet to the mile. If the transmissibility of the
sediments here is about the same as thatdetermined for city well
5, or about 70, 000 gallons a day per mile of width of the formation
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with a gradient of 1foot per mile, the flow toward the valley from
northeast of Las Cruces would be about 1, 400, 000 gallons a day
per mile of width of the aquifer, or about 2 cfs (cubic feet a second)
per mile along the valley. However, the average transmissibility
in this area is probably less than 70, 000, possibly not more than
30, 000, and the ground-water flow to the river from northeast of
Las Cruces may be as little as 1 cfs per lineal mile. Slichter
(1905, p. 27-29) in his study of the ground waters of the Rio Grande
valley, determined in the vicinity of Mesilla Park that about 0.5
cfs was being contributed to the valley from the northeast for each
lineal mile.

Flow to each mile of the Mesilla Valley from the remainder of
the area east of the valley is expected to be less than that from
northeast of Las Cruces because the aquifer is thinner, The amount
of water entering each mile of valley from the east may be some-
what greater than that from the west as a result of the greater
precipitation on the higher mountains, Arroyos from the highlands
to the river are more definitely developed east of the valley than
west, The gradient of the water table under most of the area east
of the river and south of Las Cruces is not known but may be
slightly greater than that northeast of Las Cruces, because of the
steepness of the surface from the Organ and Franklin Mountains.
The overall. average accretion to the valley from the highlands
on the eastis believed to be less than that northeast of Las Cruces
and more than that west of the valley; it is estimated as about 0.7
cfs per mile along the valley.

The flow of the drainage ditches in the Mesilla Valley is com-
posed of varying percentages of return irrigation water, canal
seepage losses, and seepage from the river, in addition to some
ground-water flow from the side mesas. Presumably, if diver-
sions to the irrigated lands were stopped and there were no flow
in the river, the resultant drain flow, if any, would be that con-
tributed by ground water from the side mesas. Figure 3, which
shows the relationof reported net diversions inthe Mesilla Valley
to water being returned to the river by the drains, indicates that
with no diversions there would be approximately 5, 500 acre~feet
a year of drain flow, equivalent to about 0.1 cfs per mile for 55
miles along the valley. This figure necessarily is very rough as
it was assumed that alinear relation existed between the diversions
and drainflow, which may notbe true. Also, the line in the figure
is not determined exactly by the points plotted. This small quantity
does not necessarily represent the total flow from the side mesas
but probably only that part of the side flow that contributes to the
drainage ditches, the balance being consumed by vegetation,

The total accretionof ground water tothe valley from the high-
lands on both sides of the Mesilla Valley may therefore amount to
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less than 1 cfs per lineal mile,. less than 40, 000 acre-feet a year
for the 55 miles of valley. The accretion to the Rio Grande in the
150 miles from Pena Blanca to San Marcial previously has been
estimated as nearly 1 cfs per lineal mile (National Resources
Committee, 1938, p. 291), The exactness of the value for accre-
tion of ground water from the highlands to the Mesilla Valley is
open to question, but the order of magnitude is believed to be
right, and it shows the small amount of ground water reaching the
valley from the side mesas,

RECHARGE OF GROUND WATER

The ground water in the upland areas of Dona Ana County is
derived from precipitationupon the upland and mountainous areas.
It seems probable that by far the larger part of the precipitation
upon La Mesa evaporates and is transpired by plants and that very
little reaches the water table. As most of the rainfall occurs in
the form of showers during the summer when the ground surface
is veryhot and dry, the amount of evaporationis large, and what-
ever precipitation does get below the ground surface replenishes
the soil moisture for use by plants, Only in wet years or periods
of protracted wet spells can an appreciable quantity of water be
expected to reach the water table from the surface of the plain.
H. S, Bissell, of the Corralitos ranch, states that flood water has
collected, at times, in the depression southwest of Robledo Moun~
tain, east of Sleeping Lady Hills, forming a shallow lake from 4
to 6 miles inlength which lasts from about 1 month to as much as
6 months before disappearing. This long time suggests that most
of the water is lost by evaporation and little by downward perco-
lation because of the clay bottom of the depression. The greater
part of the recharge in the La Mesa area is probably from pre-
cipitation upon the various areas of lava exposed at the surface.
A small part of the recharge also probably occurs along the moun-
tain fronts where freshets discharge upon and sink into the plain.
It isbelieved that in the Hueco Bolson, east of the Franklin Moun-
tains, very little recharge to the ground-water body occurs from
precipitation upon the floor of the basin, which may collect in sinks,
but rather that the major part of the recharge comesfrom precipi-
tation in the area of gravels along the western edge of the bolson,
along the east slope of the Franklin Mountains (Sayre and Living-
ston, 1945, p. 70-72).

The ground-water flow throughan area is in approximate equi-
librium with the average amount of recharge that contributes to
the flow, The surface area contributing to the flow of about 800
acre-feeta year in the section south of Lanark comprises roughly
26 townships or 600, 000 acres. On this basis the average ground-
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water accretion from precipitation on the area is less than 0, 02
inch annually, This small quantity is what might be expected in
this area where the annual rainfall is less than 10 inches.

The small amount of precipitation annually recharging the ground
water in the La Mesa area, computed above, may be compared
with an amount of 0,05 to 0,06 inch contributing annually to the
ground-water supply of the High Plains in Texas where the average
annual precipitation is about 17 inches. The recharge to the High
Plains has been computed on the basis of an estimated natural
ground-water discharge of 25,000 to 30, 000 acre-feet a year from
9,000 square miles of the High Plains (White, Broadhurst, and
Lang, 1946, p. 391).

WATER CONDITIONS IN THE RINCON AND MESILLA VALLEYS

In the Rinconand Mesilla Valleys surface and ground water are
closely related. A change in the condition of one isreflected by a
change in the other. The surface water and ground water are in
approximate equilibrium, the level of the water table and the flow
of the drainage ditches being controlled by the losses occurring
from the surface supply. Normally the surface water is diverted
toirrigate the land, and the seepage that occurs from the irrigated
lands, canals, and the river reappears asreturn flowin the drains
and is reusedin the lower divisions of the project. Because of the
physical connection between the surface and ground waters and
because the water in the drainsis part of the project water supply,
it is not possible logically to discuss the ground-water conditions
without also discussing those of the surface water.

SURFACE WATER

AVAILABLE SURFACE FLOW

To evaluate properly the effects upon the supply of surface water
caused by pumping ground water in the Rinconand Mesilla Valleys
and to arrive at the quantity of water that would have to be pumped
forirrigationincase of a shortage of surface water, it is necessary
to consider the quantity and the seasonal distributionas involved in
the present exclusive use of surface water for irrigation.

The quantity of surface water released tothe project has varied
widely from year to year, dependent upon the amount of water in
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storage in Elephant Butte Reservoir, Prior to the completion, in
1938, of Caballo Dam, about 28 miles below Elephant Butte Dam,
water released to the project was gaged at the station below Ele-
phant Butte Dam. Since 1938, the water released to the project
has been gaged at the station 0.8 mile below Caballo Dam and
about 1.5 miles above Percha Dam, the firstdiversiondam of the
project. According to recordsobtained from the Bureauof Recla-
mation, there was an average annual accretion of about 27, 000
acre-feet from 1925 to 1937, in the sectionof the river from Ele-
phant Butte Dam to Percha Dam. A seepage run (simultaneous or
nearly simultaneous stream gagings made atmany places to deter-
mine the extent of gains or losses and where they occur) made on
the Rio Grande in November 1928 (New Mexico State Engineer,
1928, p. 24) indicates an annual gain in flow by the river in this
section of 35,000 acre-feet, and a seepage run made by the State
Engineer's office in February 1936° indicates an annual gain in
flow of 32,000 acre-feet. In order to include this gain in flow in
the water supply of the project and tohave records comparable to
records of water released from Caballo, the data for flow of the
Rio Grande at Percha Dam for years prior to 1938 has been used
in this report. The table on page 136 gives the annual flow from
1930 to 1946 at Percha and Caballo Dams, at Leasburg Dam, and
at the El1 Paso station along with the streamflow depletionbetween
Percha and Leasburg Dams, corresponding to the Rincon Valley,
and between Leasburg Dam and the El Paso station, corresponding
to the Mesilla Valley.

The large flow in 1942 was caused by water discharging over the
spillway of Elephant Butte Dam, the only time there has been such
a discharge. The average annual flow below Caballo Dam from
1930 to 1946, with the exception of the abnormal year of 1942, was
794,200 acre-feet. Of the water released, 60,000 acre-feet per
year is required by international treaty for delivery to Mexico;
this leaves 734, 200 acre-feet minus losses plus return waste,
drain flow, and arroyo accretions to be diverted for use in the
project. The diversions from the Rio Grande into the Acequia
Madre near Ciudad Juarez, for use in Mexico, have averaged 62, 500
acre-feet during the period of record, 1938 to 1946 (International
Boundary and Water Comm,, 1946, p. 51) approximately equal to
the required amount,

The monthly distributionof water released from Caballo Reser-
voir from 1938 to 1946 is given in the table on p. 137. The water
releases for the 6 months from April through September account

SBliss, J. H., 1936, Report on investigation of invisible gains and losses in the channel of

t:’ilsea 6Rio Grande from Elephant Butte to El Paso, Tex. (unpublished), table 2, p. 8, February
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for about 84 percent of the demand on the reservoir, not taking
into account the abnormal year of 1942, In each year except 1942
the releases for May were smaller than those for April, This
decrease in demand in May is characteristic of the project.

DIVERSIONS TO CANALS OF RIO GRANDE PROJECT

The gross annual diversion of water to the canals of the project
varies annually, depending upon the release of water from storage.
Table 3 on pagel138gives the annual diversions at Percha Dam,
Leasburg Dam, Mesilla Dam, to the El Paso Valley of the project,
and to the Acequia Madre which serves the Valle de Juarez of
Mexico. The water diverted at the Percha Dam tothe Arrey Canal
serves the Rincon Valley. The water diverted at the Leasburg
Dam to the Leasburg Canal and at the Mesilla Dam to the East
and West Side Canals serves the Mesilla Valley, the lower part of
which is in Texas. Included as diversion at the Mesilla Dam is
water wasted from the Leasburg Canal to the East Side Canal.
Diversions to the Acequia Madre for the Valle de Juarez are made
at the International Dam, and figures for these diversions are
available only for the period since the beginning of operation of
the American Dam in 1938.

A portion of the gross diversion in each valley is wasted back
to the river or to the drainage ditches and is again diverted, along
with the return drain water, by the next lower unit. This wastage
in a normal year, as discussed in the following pages, is esti-
mated for the period 1930 to 1946 as averaging about 24 percent
of the gross annual diversion of 589, 300 acre-feet to the Rincon
and Mesilla Valleys. The net annual diversion to the Rincon and
Mesilla Valleys is therefore estimated as averaging 447,900 acre-
feet or 61 percent of the 734, 200 acre-feet released from storage
from Caballo Dam and available to the project, and the gross annual
diversion of 589, 300 acre-feet averages 74 percentof the release
from reservoir storage.

DISTRIBUTION OF DIVERSIONS

The distribution of diversions, which include canal wastesand
seepage losses, is important not only because the losses contri-
bute to the ground-water body and eventually the flow of the drains
but also because the losses must be known in order to determine
the quantity of ground water that must be pumped for irrigation in
a dry year.
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Table 5 (p. 141to 142) obtained from the U. S. Bureau of Rec-
lamationgives the compilationof irrigated acreage and water dis-
tributionby years, 1930101946, for eachdivisionof the Rio Grande
project and for the project as a whole,

Figures for the irrigated acreage are compiled every year by
the U. S. Bureau of Reclamationinformation furnished by the water-
masters of each division and are believed to be reasonably accu-
rate. The headgate diversionsare the quantities measured at the
heads of the maincanals and are also reasonably accurate, Canal
waste or return is unused diverted water that is returned to the
river or wasted to the drains from the canals. This quantity is
estimated daily by the ditch riders and is probably reported low.
Water delivered to the farms is, in general, estimated by the
ditch riders, a few deliveries during a year being measured with
a current meter. It is believed that the reported deliveries are
less than actual, as they are conservatively estimated quantities
on which payment for water is based.

The acreage irrigated, as shown in the tables, has increased
nearly every year for all divisions of the project, with the excep-
tion of the early 1930's, when economic conditions were poor,
and in 1935, when there was an impending shortage of water. The
total acreage irrigated in the project increased from 141,197
acres in1930 to 159, 899 acresin 1946, Thisincrease was brought
about mainly by gradual leveling of land formerly too rough to
irrigate. The area supporting native vegetation probably has been
reduced by this process.

UNIT DIVERSIONS

The average annual diversion of water from the river to the
canals in the Mesilla and Rincon Valleys from 1930 to 1946 was
about 6.5 acre-feet per irrigated acre, The minimum annual diver-
sion reported for the Rincon and Mesilla Valleys occurred in 1941
with 4, 7acre-feetper acre for the Rincon Valley, 4. 8 feet for the
Leasburg division, and 5. 4 feet for the Mesilla division,

CANAL WASTE

Canal waste or return is of an operational nature and canbe re~
duced by careful attention to water schedules. It is reported that
much of the wastage is due to cancellation of water orders by the
farmers after the water has already been released from the dam
and diverted to the canals, The minimum figure reported for
annual canal waste in the Rincon and Mesilla Valleys from 1930
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to 1946 was 8 percent of the diversion, occurring in 1946 in the
Leasburg division, and the maximum was 35 percent, occurring
in 1930 and 1931 in the Rincon Valley and Leasburg division. In
general, lower percentages for canal waste have been reported in
the later years. The weightedaverage of the reported wastage for
the Rincon and Mesilla Valleys is about 19 percent. As the re-
ported canal wastage is probably low, the actual average canal
wastage is estimated as about 24 percent of the gross headgate
diversions of 6.5 acre-feet per acre, or 1.6 acre-feet per acre.

CANAL-SEEPAGE LOSSES

The canal and unaccounted-for losses, given in the tables (p.
71 to 72 ), include seepage lossesfrom the canals, evaporation
from the water surface in the canals, transpiration by plants along
the banks of the canals, and any other losses. The reported seep-
age losses are derived by subtracting from the diversions the
estimates of the water wasted from the canals to the river or
drains and the water delivered to the farms. As both the wastage
and the deliveries are believed to be greater than reported, it is
probable, therefore, that the actual seepage losses are lower
than reported. The lowest figure reported for annual canal losses
in the Rincon and Mesilla Valleys from 1930 to 1946 was 26 per-
cent, which occurred in 1937 and 1940 in the Leasburg division.

A seepage run was made in November 1923 by the Bureau of
Reclamationupon the Leasburg Canal from Wasteway No. 1, about
a mile below the Leasburg Dam station, to Elwood, a distance of
11,59 miles. The stretch of canal was divided into 5 sections in
lengths ranging from 0.7 mile to 4. 3 miles. The loss of water in
the sections ranged from 0.7 cfs per mile to 2,2 cfs per mile,
with an average loss for the whole distance of 1.2 cfs per mile,
The total length of canals and laterals in the Leasburg system is
115, 3 miles. The total indicatedloss of water, therefore, is about
138 cfs, about 22 percent of the reported capacity (635 cfs) of the
Leasburg Canal near its head.

The percentage of seepage loss from the canals is not constant,
either for the whole of the canals or any part of them or for various
quantities of flow. The actual quantity of water lost by seepage is
more nearly constant. Small quantities of flow will show, in gen-
eral, a larger percentage of loss than large quantities of flow in
the same canal. However, in a normal year the éstimated canal
seepage and unaccounted-for losses in the Rincon and Mesilla
Valleys average about 20 percent of the gross headgate diversions
of 6.5 acre-feet per acre, or 1,3 acre-feet per acre.
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WATER DELIVERED TO FARMS

The water delivered to the lands in the Rincon and Mesilla
Valleys is the remainder of headgate diversions after accounting
for canal wastage and seepage losses. Using the figures of 24
percent for canal wastage and 20 percent for seepage loss to be
deducted from headgate diversions in an average year, the water
delivered to the lands inthe pastis 56 percent, which in an average
year with headgate diversions of 6. 5 acre-feet per acre amounted
to 3.6 acre-feetper acre of irrigated lands. In contrast, the re-
ported average delivery of water to the land in the period from
1930 to 1946 was only 2.8 acre-feet per acre or about 43 percent
of the water diverted from the river. The maximum reported per-
centage of the diversions delivered to the farms in any one year
was 58 percent, in 1937 and 1940 in the Leasburg division. In
general, larger percentages have been reported as delivered to
the farms in later years.

A rough comparisonof the estimated percentages of diversions
delivered to the lands in the past, averaging about 56 percent,
with what possibly could have been delivered under past conditions
canbe made by combining the minimum quantities reported in any
year for canal wastes and for canal losses in each division and
assuming the remainder of the diversion to have been available
for delivery to the farms. In the Rincon Valley, the minimum re-
ported percentage for canal waste is 14, in 1946, and for canal
losses 29, in 1939 and 1940, making a possible delivery tothe
lands of 57 percent. In the Leasburg division, the minimum re-
ported percentage for canal waste is 8, in 1946, and forcanal
losses 26, in 1937 and 1940, making a possible delivery to the
lands of 66 percent. In the Mesilladivision, the minimum reported
percentage for canal waste is 10, in 1946, and for canal losses
30, in 1943, making a possible delivery to the farms of 60 per-
cent, The average for the three divisions is 61 percent, compared
with the estimated actual delivery of 56 percent.

FLOW OF DRAINS IN RINCON AND MESILLA VALLEYS

The flow of the drains is directly related to the ground-water
levels, which, in turn, are related to the amount and seasonal
distribution of the surface-water supply. To show this relation-
ship the seasonal variation of the drain flow must be known, as
well as the total annual flow, Also, in order to determine the
effect of pumping upon the drains itis necessary to determine the
average gain in flow of the drains,

317267 O =55 -4
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Drains have been constructed in the Rincon, Mesilla, and El
Paso Valleys to maintain the water table at a low level. In 1946
there were about 42 miles of drains in the Rincon Valley and about
226 miles of drains in the Mesilla Valley. The rate of flow in the
drains is measured about three times a month witha current meter
at the outlet of each drain, exceptthe two short intercepting drains
in the Mesilla Valley, the Santo Tomas and Montoya, totaling about
81 miles, which are not measured. The monthly and annual drain
flow for the Rincon Valley and the Mesilla Valley, from 1930 to
1946, are givenin table 5on pages 141, 142. On the average, about
64 percent of the drain flow occurs in the 6 months from April
through September, as contrasted with 84 percent of the release
from storage in the same period. The average annual drain flow
for the Rincon and Mesilla Valleys from 1930 to 1946 is 249, 400
acre-feet, or about 42 percent of the gross diversions and 52 per-
cent of the gross diversions and 52 percent of the reported net
diversions—thatis, gross diversions minus wastage—to the Rincon
and Mesilla Valleys in the same period.

The average return flow of the drainsfor the Rincon Valley is 50
percent of the reported net diversion to that valley, and the return
flow of the drains for the Mesilla Valley is 52 percent of the reported
net diversions to that valley. The close agreement between the
percentages of return flow of the drains for the 2 valleys indicates
a similarity of conditions.

With a normal supply of surface water the average monthly gain
in flow of the drains in cubic feet per second per mile of drain, in
the Rincon Valley ranges from a minimum of about 0,6 in January
to a maximum of about 1.7 in August, with an average of 1.2 for
the year; in the Mesilla Valley it ranges from a minimum of 0.8
in February to a maximum of 1.9 in August, with an average of
1. 3 for the year,

Average river depletions by Rincon and Mesilla Valleys

[Based upon diversions less drain return flow, 1930-46, in thousands of acre-feet]

Average diversions to Rincon and Mesilla 589. 3 (gross) 4417.9 (net)
Valleys (p. 72)
Average drain flow returned to

river (p. 72) 249.4 249.4
Average river depletions,..sseceses avecsse 339.9 19875
Depletions, percent of average 46 27

reservoir releases to project
of 734,200 acre-feet, (omitting
abnormal release for 1942), p. 39,

The water in the drains is composed of varying percentages of
waste from the canals, seepage from canals, return seepage from
irrigated lands, seepage from the Rio Grande, and flow of ground-
water from the mesa lands to the valley.
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Wastage from the canals to the drains supposedly is not included
inthe measured flow of the drains, the practice being not to meas-
ure the flow when it contains waste water, as indicatedby a change
in color of the drainage water, However, as this is not always
practicable, it is probable that the measured flow of the drains
contains some waste water,

RELATIONS OF DRAIN FLOW AND DIVERSIONS

Arelation is tobe expectedbetweenthe ground-water recharge,
represented mainly by returnof irrigation water, and the ground-
water discharge, represented mainly by drain flow. Knowledge
of the relation is necessary inorder to show the direct connection
existing betweenthe available surface supply and the return drain
flow and to ascertain the amount of drain flow to be expected in a
year of decreased surface supply.

As all components of the ground-water recharge to the valley
fill, except that from the mesa lands and from precipitation, vary
seasonally and annually with theamount of surface water available,
it is logical to expect a seasonal and annual variation of the drain
flow,

The relation of drain flow to reported net diversions has been
plotted for the Rincon and the Mesilla Valleys in figures 2 and'3.
Onthis type of graph the points should fall alonga line if a relation
exists between the variables, the line being straight if a linear
relation exists. The points show some scattering but in general
fall along the straight lines given, which indicate a drain flow of
about 50 percent of the net diversions inthe RinconValley and the
Mesilla Valley, essentially the same as computed previously

(p. 44 ).

The scattering of the points is probably mainly due to inaccurate
estimates of canal wastes and therefore inaccurate figures for net
diversions. Varying amounts of waste water inadvertenily included
with measureddrain flow and varying amounts of seepage directly
from the river to the drains also may be responsible in part for
the scattering.

Also plotted on figures 2 and 3 are graphs of the drain flow and
net diversions, by years, for the Rincon and the Mesilla Valleys.
These graphs show, in different form, the same relations as those
shown in the scatter diagrams, increases and decreases in net
annual diversions generally being accompanied by increases and
decreases in the drain flow,
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In order to show the seasonal relations between diversions and
drain flow, the gross diversions and the drain flow have been
plotted by months onfigure 4 for the Rinconand the Mesilla Valleys
for the years 1935, 1942, and 1944-46. The smallest diversion to
the project occurred in 1935; the largestflow inthe river occurred
in 1942,

The close relations between the diversions and the flow in the
drainage ditches is readily apparent. The characteristic decrease
in diversions each May is reflected in the drain flow, generally a
month later, as either a slight reduction or a slackening in the
rate of increase of drain flow. The maximum diversions occur in
either July or August as, generally, does the maximum drain
flow. As this flow would continue to decline aslong as there were
no diversions or water in the river, the time of minimum drain
flow would not necessarily be related only to the time of minimum
diversions. The minimum drain flow occursin February just be-
fore the effects of the February diversions are apparent. Diver-
sions in February are followed by increases in the drain flow by
March. Evidently there is a very little lag in seasonal effects
between the diversions and the return drain flow.

In order to determine whether a long-termlag effect exists, of
the order of a year or more, between diversions and drain flow,

figure 5 was prepared by plotting the cumulative annual departures
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from the average during the period 1930 to 1946 for both the re-
turn flow in the drains and the gross diversion in the Rincon and
the Mesilla Valleys, Upward-trending lines indicate above-average
conditions; horizontal lines, normal conditions; and downward-
trending lines, below-average conditions. The graphs of drain
flow and diversions for the Rincon Valley conform very closely
except for 1945 and 1946, when an opposite trend between the two
isindicated. No lag of the order of a year or more for the Rincon
Valley is apparent.

The relation in the graphs for the Mesilla Valley is not so ap-
parent. Below-average conditions of drain flow through 1938 are
followed by above-average conditions., Diversions, on the other
hand, show above-average conditions through 1934, followed by
below-average conditions through 1941, after which above-average
conditions again prevailed, It is possible that the above-average
drainflowbeginning in1939 is related to the above-average diver-
sions for a number of years preceding 1935, for which the begin-
ning year is not known. If that is true, then the below-average
diversions beginning in 1935 have not yet been reflected in the
drain flow through 1946, a lag of at least 12 years, However, as
the flow of the drains in the Mesilla Valley has shown a general
increase from 1930 to 1944, the plot of cumulative departures does
not show the relation that exists. Selection of a different figure
for a base from which to compute departures from normal would
result in a different graph.

The other graph, in figure 5, which shows only departures
from average for the drain flow and the diversions for the Mesilla
Valley, better portrays the relation and indicates little or no lag
in the drain flow with an increase in the diversions, but possibly
a lag of 1 or 2 years with a decrease in diversions.

REQUIRED WATER SUPPLY

In order to determine the amount of ground water that would be
required for irrigation in a year with a shortage of surface water
it is necessary to consider the quantity involved under the present
conditions of irrigation with surface water exclusively.

During years of plentiful water supply the estimated average
amount of water delivered to the lands of the project in the Rincon
and Mesilla Valleys was 3,6 acre-feet per acre, 56 percent of
that diverted. The minimum amount of water reportedas delivered
to the land from 1930to 1946 was 1,74 acre-feet per acre for the
RinconValley and 2. 12 acre-feet per acre for the Mesilla Valley,
amounts which are assumed to have been conservatively estimated
as they represent only 23 and 29 percent, respectively, of the
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water available for delivery. The maximum percentage of diverted
water that was delivered to the lands from 1930 to 1946 occurred
in 1940 and amounted to 51 percent, or 2.78 acre-feet per acre,
for the Rincon Valley and 58 percent, or 3.12 acre-feetper acre,
for the Mesilla Valley,

The unit consumptive use for crops is subjectto alarge variation
in both actual and computed use. The unit consumptive use of
cotton in the Rincon and Mesilla Valleys for the i7-year period
from 1919 to 1935 was estimated 2. 5 acre-feet per acre in the re-
port of the Rio Grande joint investigation, with minimum of about
2.0 feet and a maximum of about 3.0 feet. The unit consumptive
use of alfalfa for the same period was estimated 4.5 acre-feet
per acre, with range from 4 feet to 5 feet, The estimated con-
sumptive use of other crops ranged from a minimum of 1,5 feet
for grains to a maximum of 3.0 feet for forage, with an average
of about 2,0 feet (National Resources Committee, 1938, v. 1, p.
382, 383), The acreage of cotton in the Rincon and Mesilla Valleys
in 1945 was 66,624, of alfalfa 21, 864, and of other crops 11, 060
acres, The corresponding acreages in 1946 were 68,921 acres,
19, 362 acres, and 12, 628 acres. Using the unit figures given above,
the total consumptive use of cropsin 1945 was about 288, 000 acre-
feet and in 1946 about 285,000 acre-feet. The average unit con-
sumptive use for the total irrigated acreage in the Rincon and
Mesilla Valleys in 1945 was therefore about 2, 9 acre-feet per acre
and in 1946 about 2, 8 acre-feet per acre. Precipitation probably
furnished about 0, 4 acre-foot per acre, leaving about 2.4 to 2.5
acre~-feet per acre supplied by irrigation.

Assuming that in the period 1930 to 1946 the average consump-
tive use of water for the irrigatedlands was the same as in 1945,
2.5 acre-feet per acre in addition to the amount furnished directly
by precipitation, the excess water delivered to the lands was1,1
feet, about 30 percent of that delivered to the farms of 17 percent
of the gross annual diversions of 6,5 acre-~feet per acre and 22
percent of the estimated net annual diversionof 4.9 acre-feet per
acre. This return seepage of 1.1 acre-feet per acre from the
irrigatedlands plus that of 1. 3 acre-feet per acre from the canals
is about 37 percent of the gross or 49 percent of the estimated net
diversion and is to be compared with the measured drain flow of
42 percent of the gross diversion,

The difference of 5 percent between the computed and measured
percentages of the gross diversion represented by the drain flow
probably is made up in part of waste water that has been included
in the measured drain flow, seepage directly from the river, and
ground-water flow from the side mesas to the drains,
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The amount of water applied to the lands in past years doubt-
less was more than actually necessary, even though irrigation of
crops requires that an excess of water be applied. It is therefore
assumed that anexcess of about 30 percent of the consumptive use
of 2.5 feet, giving a total of 3, 3 feetof irrigation water, would be
sufficient to grow a normal crop inthe Rinconand MesillaValleys.

Ina dryyear with a shortage of surface water, canal waste could
be reduced by careful attention to water schedules. The minimum
reported percentage of canal wastage occurred in 1946 for each
division and ranged from 8 percent in the Leasburg division to 14
percent in the Rincon Valley., It seems reasonable, therefore, to
assume that wastage could be reduced to 5 percent. This would be
likely if a project pumping system were operated, in which case
cancellationof water orders by the farmers could be handled quick-
ly by stopping the necessary pumps. Of course, the canal waste
water is not actually wasted, except that lost by evaporation, if
used for irrigationof lands in a lower part of the valley. However,
excessive wastage makes it necessary for the lower operating uniis
to change their diversion schedule or in turn to waste the water.

Also, in a dry year the canal-seepage losses probably would be
relatively higher than the 20 percent in an average year, probably
about 25 percent of the gross diversion. The delivery of water to
the lands would therefore be about 70 percent of the surface-water
diversion.

In ahypothetical year having 3. 25 acre-feet per acre or 50 per-
cent of an average supply of surface water available for diversion,
70 percent or 2. 28 feet of water could be delivered to the farms,
or about 70 percent of the 3.3 feet believed necessary to raise a
normal crop. Thus, in a year when the available surface supply
was only 50 percent of the average, about 70 percent of the land
probably could be irrigated with judicious use of water without
pumping; or, as about two-thirds of the totalacreage is planted to
cotton, the main staple crop of the district, sufficient water would
be available to water the entire cottoncrop., This would be possible
if every care in the distiribution of the water were exerted by the
farmers and ditch riders,

GROUND WATER IN VALLEY FILL
DEPTH TO WATER
The depth to water inthe Rinconand MesillaValleys in the early

years prior to construction of Elephant Butte Dam was considerably
greater than at present, The flow of the Rio Grande at that time
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was unregulated and there were periods when there was no flow,
of water. The amount of water applied to the lands was quite
variable, large amounts being applied when available and none
during periods when the river was dry. The amount of land irri-
gated in early years was relatively small, about 26,229 acres in
the Mesilla Valley and 4, 370 acres in the Rincon Valley in 1907
(National Resources Committee, 1938, p. 75).

By 1914 the irrigated acreage had increased to about 45, 356
acres in the Mesilla Valley and 6,961 acres in the Rincon Valley
(National Resources Committee, 1938, p. 75). The increase re-
sulted partly from construction of the Leasburgdiversion dam in
1908 by the Bureau of Reclamationand partly from improvements
inthe distribution system., As a resulfof the increasein irrigated
acreage, the water table rose.

The first water from the Elephant Butte Reservoir was made
available to the project in 1915, The reservoir not only assured
a more plentiful supply of water but also resulted in clear water
being available, whereas formerly silt-laden water had been used.
The clear water seeped more rapidly from the canals, and, as
the clear water also drained faster from the irrigated lands,
more water was applied to the lands. These conditions, described
in the projecthistories of the Bureau of Reclamation, resultedin
a rise of water level to alarming heights and caused abandonment
of productive farmlands.

The change in water level is shown by the profiles of the water
table in the vicinity of the State Agricultural College and west-
ward to the river on plate 4, which has beentaken from a similar
diagram prepared by the Bureau of Reclamation in 1927, The low
water table shown in 1904 was taken from Slichter (1905, p. 26-
27). The water level given for June 1917 ranged from nearly 6
feet to as much as 12 feet above the level of 1904 and in some low
spots was at the surface. Four years after construction of the
drains the water table had been lowered 1 to 4 feet in the areas
between the drains in the vicinity of the cross section, to the
level given for June 1927,

The rise of the water table from 1904 to 1916 in the vicinity of
Mesilla Park, in the locality of the cross section, is given in the
following table obtained from the Bureau of Reclamation?,

7l-'iock, L. R., 1917, Drainage report, Rio Grande project, U. S. Bur. Reclamation un-
published report. El Paso, Tex., February 1917,
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Rise ot water table in vicinity of Mesilla Park, N. Mex., 1904—16

Rise of water table
Average 4
Year depth to water Fﬁ?ﬁg l;fe;e¥ear
(feet) )
1904 11.5
1915 7.0 4.5 0.4
1916 5.7 1.3 1.3

The rise of the water table to within 4 feet of the ground sur-
face in 33,000 acres, representing 40 percent of the irrigable
area south of T. 23 S., resulted in a reduction of irrigated land
to 47,000 acres by November 1916°.

As a result of the high water table in the Mesilla Valley, plans
were made for the installation of open drains. In order to deter-
mine the depth to water and the configuration of the water table,
preparatory to construction of the drains, the Bureau of Recla-
mation in the period 1913 to 1917 bored about 800 holes with hand
augers in the Mesilla Valley. These holes were located on the
east-west section lines across the valley at intervals of about a
quarter of a mile, except on the east side of the river from a
mile north of Berino to 2 miles south of Fort Fillmore, where
additional holes were put in at quarter-mile intervals on east-
west lines midway between the section lines. Plate 5 is a water-
table map prepared by the Bureau of Reclamation in 1917 from
measurements made in these holes in June 1917, The areas having
various depths to water are indicated by shading. About 4 percent
of the reported area had water standingon the surface, and more
than 66 percentof the area had water within 4 feet of the surface.
The sloughs and meanders of the oldriver beds are clearly shown
by the patternof the depth to water, particularly that of the water
on the surface and ground water within 2 feet of the surface. At
that time (1917) about 6 miles of the east drainage ditch had been
completed. The effect of the lowering of the water table in the
vicinity of the east drain is clearly shown.

The depth to water in the auger holesin the summer of 1919 is
shown on the map prepared in September 1919 by the U, S. Bureau
of Reclamation. (See pl. 6.) The drains that had been constructed
by that time are indicated on the map. The lowering of water level
that occurred in the vicinity of the completed drains is apparent.
The following table from the Bureauof Reclamation report’shows
the change in water levels thatoccurred intwo districts from June

8pm: .
Fiock, L. R., op. cit. .
QF;ock, L. R., 1520, Rio Grande project history, 1919: Ch. 9, U. S. Bur. Reclamation,

El Paso, Tex., January 1920.
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1917 to September 1919, In the La Union district, where 79 per-
cent of the area had water at less than 4 feet in June 1917, only
6 percent of the drained area had water at less than 4 feet in
September 1919, Similar conditions are shown for the upper west
side district,

Additional overall lowering of the water levelhas occurred since
September 1919, At that time only a part of the drainage system
had been completed, and sufficient time had not elapsed for the
water level to become stabilized, On the profile in plate 4 has
been plotted the water level inSeptember 1919 as scaled from the
water-table contours on the map, plate 6. At thattime the Mesilla
drainage ditch had been completed to a point a little less than a
mile north of the line of the profile. As shown, the water level in
the Mesilla Drain in September 1919 was practically the same as
in June 1927, whereas water levels at some distance from the
drain were higher in September 1919 than in June 1927, With two
additional drains across the line of the profile and the 8 years of
additional drainage, the water levels were lowered about 3 feet
in areas between the drains,

A comparisonof depths to water in afew of the auger holes, as
measured in late August 1946 by the Bureau of Reclamation, with
the depths to water as taken from the map for September 1919 are
given in the following table. The designations of the wells are as
shown on plate 3.

Changes in depth to water in Mesille Valley, N. Mex., as measured in auger holes in late
August 1946 and as determined from depth-to-water map of September 1919

Depth to water Depth to water
Hole (feet) hange| Hole (feet) Change
designation, " (feet) |designation (feet)
ISeptember 1919 JAugust 1946 eptember 1919fAngust 1946
5 1.8 4.4 -2,6(32 6.0 6.2 -0.2
6 2.0 3.4 -1.433 5.1 5.0 +.1
9 2.5 5.6| -3.1||Dunn 8.2 6.5 | +1.7
15 4.2 8.3 | -4.1||Bartlett 8.5 7.9 +.6
16 6.0 8.0 -2.0{Liberty 7.8 5.4 +2.4
17 6.0 4.6| +1.4 [|Thalman 8.0 6.1 +1.3
23 4.0 9.8{ -5.8|Bloomberg 5.8 5.8 0
27 2.5 6.6| -4.1||Berino 5.0 4.4 +.6
31 4.2 3.5| +.7|Riceroad 6.5 5.1 +1.4
40 3.8 5.9] -2,1|Opitz 3.3 2.4 +.9
46 4.1 7.6 -3.5|Pool 7.0 5.4 +1.6
Stahman 2.0 7.6 | -5,6 ||Campbell 4.0 2.8 +1.2
Duran 4,5 9.3 -4.8|McKamey 3.9 3.3 +.6
Mesquite 4.5 4.1 -.2||Dairy farm 1.0 7.8 -.8
Sweet 3.8 4.0 -.2 HighSchoolJ 8.0 4,6 | +3.4
Find 3.1 2.6 +1.1 |Anthony 5.3 4.1 +1.2
West
Vado 3.9 4.2 ~-. 3 jiLongwell 6.0 2.0 +4.0
Anthony
head 5.0 4.4 +.6 Eordeﬂand 5.3 4,9 +.4
Three
Saints 3.8 4.1 ~.9 [[Wade 7.8 4.0 +3.8
La Union 3.0 6.2} -3.2
Average..iiiicciiiieenninnssesanoseannncenena =2, 0 AVErage.cicirceerssesnoscessesssssscancess +1.2

affected significantly by drainage by 1919,
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Only parts of the Mesilla Valley, particularly the lower half,
had been affected by drainage by September 1919, Wells located
in such areas are indicated in the table. The depth-to-water meas-
urements given in the table are not as accurate as desired. The
land surface near a well tends to change position, especially as
there has been considerable leveling of the land since 1919, The
depths to water taken from the map are subject to errors of as
much as 2 feet; an error in location of a well, for instance, such
as occurs in an area of rolling topography, may affect the deter-
mined depth to water by that amount. The map itself is subject to
error at any particular spot. The time of observation for the 2
years differs possibly by a month, which initself may account for
a difference of water level. With these factors in mind, it seems
that tne water table in areas not yet affected by drainage in Sep-
tember 1919 had declined by late August 1946 from 2 to 6 feet, with
a probable average of more than 2 feet, whereas the water table in
areas affected by drainage in September 1919 was higherin late
August 1946 possibly by as much as a foot, This rise may be
partly due to a clogging of the drains or a decrease in the depth
of the drains by filling with debris and, also, partly to the increase
of irrigated land since 1919,

About 220 holes were bored with hand augers in 1917 and 1918
in the Rincon Valley. Maps of the water table from a mile north
of the Sierra County line to R. 2 W, were prepared by the U, S.
Bureau of Reclamation from the measurements made in these
wells, probably in 1919 prior to construction of the Garfield and
Hatch Drains. The accompanying map, plate 7, was taken from
the original maps which were drawn to a scale of 500 feet to an
inch. The water table at that time ranged from land surface to
more than 4 feet below land surface and was from 2 to 4 feet be-
low land surface in a large part of the area. The lowering of
water level thathas takenplace since construction of the drainage
system is not known, although it is probably similar to that which
occurred in the Mesilla Valley.

The changes inwater levelin the RinconValley are given in the
following table. The measurements for 6 of the wells are for
August when the water table normally is near or at its seasonal
high, and those for the other 3 wells are winter readings when the
water table is near its seasonal low level. As the time of the
water levels shown on the maps prepared in 1919 is not known,
and as the seasonal range of water levels is about 4 feet, the
changes shown inthe table are not conclusive as to amount but in-
dicate a probable drop of more than 2 feet from 1919 to 1947,

The water level inthe Rincon Valley, in the area near the lower
end of the Rincon Drain in 1926 after completion of the drain, is
also shown on plate 7. In about half the area the depth to water
was in excess of 4 feet.
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Changes in water level in Rincon Valley, N. Mex., as measured in wells in August 1947
and as determined from depth-to-water map of 1919

Depth to water
Well location Occupant of (feet) Change
number property (feet)
1919 | August 1947

17,4.32,112 Painter 2 6.6 -4,6
17.4,31,111 Luchini 4 5.5 -1.5
18.4,5.214 Prater 6 13.4 -7.4
18.4.17,312 Engler 4 5.3 -1.3
18,4, 17,411 Riggs 3 3.3 -5.3
19.3,10.333 Cocks 5 5.0 0
19.3.10.432 Stotts 6 9.1 -3.1
19.3.9.121 Hatch 2 3.4 -1.4
19,3.15.443 Smallwood 1 35,6 -4.6

AVErage..iuiieireieessaseresncincaiasssissassessensasrasese sersecserseonncser -3.2

1February 1948,
2December 1947,
SFebruary 1947,

FLUCTUATIONS OF THE WATER TABLE

Changes in water level in the Mesilla and Rincon Valleys are
brought about by returnof irrigation water, canal and river seep-
age losses, precipitation, transpiration and evaporation, and, in
part, by changes in the level of the drains and the river. Daily,
weekly, seasonal, and yearly changes in the water level are the
net effect of all these factors.

EFFECT OF IRRIGATION

The lands are irrigated during the summer months, with about
83 percent of the diversions from the Rio Grande occurring from
April through September, Return seepage from irrigationand seep-
age from canals and the river all occur about the same time; the
resultis that water levels inthe valleys andalong the edges of the
adjoining mesas are higher in late summer than in late winter.
Figure 6 shows the fluctuations of water level as measured daily
at 5 p. m. in an auger hole, 23.2E,29.214, on the east edge of
the valley in the northeast corner of a field at the weather-
instruments shelter of the Agricultural College. The field is a
grass-covered athletic practice field that is irrigated about once
a month, The times of irrigation, as noted by the local observer,
are plotted at appropriate points on the graph. A major “peak” in
the water level occurred about 1 day after each irrigation of the
surrounding field. Weekly fluctuations are roughly indicated, and
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probably correspond to the times of irrigation of nearby lands.
The low level was reached in late March and the high level—
except for a short-lived peak in June—in early September. A
nearly continuous rise occurred from March to September while
water was being diverted to the canals.

Also plotted on figure 6 are graphs of water levels from meas-
urements made every 2 weeks in 2 other auger holes. Well 24, 2E.
9,434 is 2, 335 feet east of the Park Drain along the Seale road.
Well 24, 2E, 8,114 is 1,783 feet west of the Park Drain along the
Holt road, whichis about a mile north of the Seale road. Irrigated
fields are on both sides of the 2 roads.

The graphs for these two auger holes show marked summer
highs like the preceding auger hole but differ from each other in
their minor fluctuations. The smaller risesin water level in May
than in April reflect the characteristic decrease in diversions to
the valleys in May, which is also reflected in a decrease in drain
flow, as indicated previously, The magnitude of the seasonal
change in water level is dependent upon the location with respect
to nearby drains, canals, and irrigated lands.

The Bureau of Reclamation has measured water levels at
monthly intervals for a number of years in about 50 auger holes
distributed over the Mesilla Valley, from about 7 miles south of
Leasburg Dam to the southern edge of the valley. About 15 of
these wells are so-called sample wells that were bored in 1936
for the purpose of obtaining samples of ground water for chemical
analysis during the time of the Rio Grande jointinvestigation. The
remaining holes were bored in 1924, The water levels have been
measured roughly tothe tenth of a foot by a “sounder” attached to
the end of a metallic tape. The available records of water level
in 11 of the auger holes are plotted in plate 8, In addition to the
well locationnumber, the number or name of the hole as designated
by the Bureau of Reclamation is given; the holes are located on
plate 3. Sample wells on plate 8 are designated by a number, en-
closed in paréntheses following the hole number or name, which
corresponds to the number assigned during the Rio Grande joint
investigation,

The water level in each auger hole indicates the yearly cycle,
the high level occurring in late summer in response to return of
water diverted from the canals, and the low level occurring inthe
late winter., The reduction in diversions that usually occurs in
May of each yearis generally reflected by alowering of the water
levels in the auger holes., However, as the time of measurement
of the water levels has varied each month, this lowering of water
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level is not always apparent. The detailed andlong-term trend in
water levels shown in each well is a net result of factors sur-
rounding each well, such as a change in the amount of water
applied to nearby lands, which in turn can be caused either by a
change in type of crops grown or by a change of irrigation prac-
tices. As the valley is traversed by drains, the minimum level
of the ground-water table at any pointis controlled largely by the
elevation of the bottom of nearby drains. As a drain gradually
fills with debris over a period of years, the nearby water levels
will rise until such time as the drain is cleaned. In the early
years of the projecta smaller proportionof the land was irrigated
than in late years, Irrigation of new land near an auger hole
causes a gradual rise in water level in that hole over a period of
time until approximate equilibrium is again reached. None of the
above factors is known concerning the area around a particular
well,

The auger holes for which records through 1946 are available
are shown on plate 3. Wells 32, 33, and 37 are on an east-west
line east of Mesilla Dam, and their water levels are plotted on
plate 8 to show that water levels in the same general area are
affected differently. The graphs show a general agreement but
differ in detail, Well 37 shows a greater seasonal change than
wells 32 or 33, which may be partly due to seepage from the east
side canal in the vicinity of well 37, There was a lowering of the
water levelin 1935 in all the wells coincident with reduceddiver-
sionin that year, and a rise of water level in 1942 coincident with
the increased diversion and river flow in that year, Minor fluc-
tuations shown on the graph may be in part due toinaccuracies in
measurement of the water levels,

If atrue average water level could be obtained over the Mesilla
Valley, it is probable that the average yearly levels would fluc-
tuate with the annual diversion and the long-term trend in levels
might show a slight rise because of increased irrigated acreage;
this might be offset in some areas by a lowering of water levels
resulting from the lowering of the riverbed by scouring.

Water levels were measured at about monthly intervals during
1947 in approximately 18 wells, mostly irrigation wells, in the
Rincon and Mesilla Valleys in order to observe the change inlevel
throughout the year. A few of the observation wells are located in
sedimentary deposits above the level of the alluvium in the valleys.
Fluctuations of water level in 7 such wells are shown in figure T.
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Well 17, 5. 14, 231 belonging to Felix Lara, is an unused well near
the northernend of the Rincon Valley on the south side of Montoya
Arroyo, about 0, 8 mile west of the Arrey Canal which at this point
follows the western edge of the valley floor. The water level in
this well is about 10 feet above the water level in the river which
is about 114 miles to the east. Wells 17.5.24.233 and 17, 5. 26.
242 belonging to E. W, Powers and C, L. Welch, are wells used
for irrigation near the northern endof the Rincon Valley in Tierra
Blanca Creek, above the valley floor and about 1,500 feet west of
an irrigationlateral. The water levelin these three wells reached
the low level for the year in April and the high level near the end
of September, A slight reduction in the rate of rise of the water
level in June or July seems related to the decrease in diversions
in the valley in May. The trend of the water levels in these wells
during the year isthe same as that in the auger holes on the floor
of the Mesilla Valley and shows the relation of the ground water
under the adjoining mesas to that in the valleys.

The fluctuations of the water level in 2 unused wells at the State
Agricultural College in Mesilla Valley are also given in figuref.
The ground surface at these wells, 23, 2E. 29, 243band 23, 2E. 29,
243b (83 and 305 feet deep, respectively), is from 15 to 20 feet
above the level of the valley, The times of the seasonal high and
low water levels in these wells correspondto those in wells in the
valley, and againindicate aclose relationbetween the water in the
valley and that under the adjoining higher lands. The altitude of
the static water level in February 1947 was nearly the same in
these 2 unused wells, from 0,5 to 1.0 foot below the water level
in the valley. Two domestic wells, 228 and 428 feet deep, are
about 100 feet from the 2 unused wells. The water level in the 305~
foot unused well seems to be influenced by pumping in the deep
domestic wells. The upper water in the 305 foot unused well is
cased off, only water near the bottom entering the well.

Wells 16.5.25.211 owned by the U. S. Government (Bureau of
Reclamation) and 16.5.25, 343 belonging to A. J. Osborn, are
south of Caballo Dam and on ground above the level of the valley
floor. Well 16. 5. 25.2111is on the north side of the former channel
of Percha Creek, about 1, 000 feet south of the dam, and well 16.5
25. 343 is on the south side of the former channel of Percha Creek
on a line perpendicular to the dam through well 16.5,25.211 and
about 5, 800 feet south of the dam. Fluctuations in the water level
in these two wells, shown in figure 7, seem relatedto the seepage
from Caballo Reservoir, which varies with the reservoir level.
The high level in the reservoir occurs each year in mid-March
and the low level in mid-September.
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EFFECT OF PRECIPITATION

Precipitationin the Rinconand Mesilla Valleys causes changes
in the water levels. The water table rises as the ground water is
recharged from precipitation percolating downward and as a re-
sult of reduced transpiration by plants that normally gettheir
water from the ground-water body. However, at times of pre-
cipitation, application of irrigation water to the lands is usually
reduced or stopped. The effect of the reduced recharge from
irrigation water probably more than offsets the effect of the slight
recharge from light precipitation, and thus a lowering of the water
level results. Precipitation in the Rincon and Mesilla Valleys is
small, amounting to only 6.08 inches in 1947 at State College
(2.60 inches below normal) and 4, 88 inches at Caballo Dam. The
effect of precipitation on the water level is expected to be small
except during moderate to heavy showers, when the precipitation
that reaches the water table may offset the decrease in recharge
from irrigation water. The moisture content of the soil at the
time of precipitation influences the amount of precipitation that
reaches the water table, showers on wet soil having a greater
effect than those on dry soil. Asthe soil generally contains more
moisture in the summer than in the winter because of irrigation
and as more than half of the total annual precipitation occurs in
July, August, and September, probably most of the recharge to
the ground water from precipitation in the valley comes from
showers in the summer.

The daily precipitationat State College in 1947 and part of 1948
hasbeen plotted onfigure 6 along with the water levels measured
daily, about 5 p. m. in the auger hole, 23.2E, 29. 214, located
beside the rain gage. Some showers during the summer caused
rises in the water level, whereas others apparently had little
effect or were accompanied by slightly lower levels resulting
from reduced irrigation. Precipitation from August 20 to 23
totaled 0. 52 inch and apparently did not affect the water table,
whereas that from June 17 to 19, of 0. 49 inch, caused a rise of
0. 16 foot in the water level in the auger hole. The heavy rains
from August 13 to 18 totaled 1.65 inches, of which 1.06 inches
fell on the 18th, and apparently caused a rise in the water level
of 0.23 foot, Comparatively heavy rains in the winter seemingly
had little or no effect on the water level. Precipitation from
November 13 to 18 of 0,60 inch caused only a slight temporary
decrease in the rate of lowering of the water table. Heavy rains
February 27 and 28, 1948, amounting to 1,05 inches, caused an
apparent rise of water level of 0,21 foot.
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EFFECT OF TRANSPIRATION

In areas of native vegetation where the water table is shallow,
the water level shows a typical diurnal fluctuation, falling during
the day and rising during the night, The fluctuation is small,
generally less than two-tenths of a foot in most areas where such
fluctuations have been investigated. The fall of the water level in
the daytime is caused by the use of water by plants, producing an
effect similar to a small pump. After sundown the transpiration
from the plants becomes small or ceases and the water levels
recover,

Fluctuations of water level innine wells in the middle Rio Grande
valley near Socorro, N, Mex., in groves of cottonwood, tornillo,
and willow, and in saltgrass meadows, are given in the report of
the Rio Grande joint investigation (Theis, 1938, p. 275-276).
Records of fluctuations of water level due to transpiration in the
Rincon and Mesilla Valleys were not obtained but are believed to
be similar to those in the middle Rio Grande valley.

SOURCE AND MOVEMENT OF GROUND WATER

Ground water is seldom stationary but nearly always moving
from an area of recharge to an area of discharge. The direction
of flow of the ground water gives an indication of the sources of
recharge and areas of discharge. Because ground water flows
down gradient, just as surface water does, altitudes of the water
table determined at many places will show the direction of flow of
the ground water, which is at right angles to the contours of the
water table, A change of gradient of the water table is shown by
a change in spacing of the.contours, and under natural conditions
it indicates a change in velocity of the ground water brought about
by a change in the amount of water flowing through the sediments
under consideration, a change in the thickness or width of the
formation, a change in the permeability of the aquifer, or a com-
bination of changes in any of them, ’

DIRECTION OF MOVEMENT

The direction of movement of the ground water under the valley
floor of the Rincon and Mesilla Valleys isindicated by the contours
of the water table shown in plates 5-7, The general direction of
flow is down the valleys. Superimposed onthis general circulation
of ground water are circulations of smaller scale such as, lateral
flow into the drains—in places, more or less directly from adjacent
canals or the river—flow from the bordering uplands, and, in
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places, flow from or to the river. Plate 9, taken from a map
prepared by the Bureau of Reclamation, shows a direct flow from
the Three Saints lateral eastward to the Anthony Drain. Figures
9 and 10 show directflow in the vicinity of Hill from the Leasburg
Canal to the Leasburg Drain.

In the Mesilla Valley in June 1917, the average gradient of the
water table along the axis of the valley from the 3, 900-foot con-
tour near the north end of the valley to the 3,710-foot contour
near Montoya, a distance of about 42 miles, was about 4.5 feet
to the mile, the same as that of the ground surface. The gradient
at any particular spot as determined from the spacing between
10-foot contours on the map of the water table for June 1817
ranged from as little as 3 feet to the mile, just north of Cham-
berino, to as much as 10 feet to the mile, just -north of Las
Cruces. The gradient of the water table as determined in Sep-
tember 1904 from a line of wells from Las Cruces to a point
south of Mesilla, a distance of nearly 5 miles, was 4.64 feet to
the mile (Slichter, 1905, p. 24, 25).

It is believed that the average gradient of the water table down
the valleyat the present time is essentially the same as in 1917,
the effect of the drains having been an overall lowering of the
water table,

The gradient of the water table in 1919 in the Rincon Valley
from the 4, 070-foot contour 1 mile north of the Dona Ana County
line to the 3, 994-foot contour, a distance of about 16 miles, was
about 4.8 feet to the mile, essentially the same as that of the
ground surface. (See pl. 7.)

SOURCE OF GROUND WATER

The ground water in the valley fillis derivedfrom a number of
sources, the quantity from each being generally indistinguishable.
Water is derived from seepage from the river in various sections,
seepage from the canals and laterals, seepage from irrigation
water applied to the lands, ground-water flow from the bordering
mesa lands, precipitation upon the valley floor and adjacent
mesas, and a small amount from flash floods in the arroyos that
discharge from the mesas to the valley.

SEEPAGE FROM THE RIO GRANDE

In several stretches the river loses water to the ground-water
body, asindicated by the contourson the water table inthe accom-
panying maps. Seepage from the river in the Mesilla Valley in
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June 1917 is indicated at the Mesilla diversion dam between the
3,830-and 3,820-foot contours. (See pl. 5.) The seepage from
this stretch may be due partly to raising of the river level by the
diversion dam. A pronounced seepage loss from both sides of the
river is indicated from Fort Fillmore to Mesquite between the
3, 810- andthe 3, 790-foot contours. Seepage from the river is also
indicatedin the vicinity of Montoya from the 3, 712-foot contour to
below the 3, 704-foot contour. Other isolated contours show seep-
age loss from the river, In some stretches, such as from opposite
Chamberino to opposite Anthony between the 3, 758-foot contour
and the 3, 740-foot contour, the river is shownto be gaining water.
It is shownto be gaining water on the north side of the bend oppo-
site Dona Ana and probably losing water from the south side. In
June 1917, before construction of the drains, the river apparently
was losing more water than it was gaining. This condition probably
was responsible in part for the high water table.

InSeptember 1919, after constructionof a number of the drains,
the seepage loss from the river apparently increased, as evidenced
by the steep water-table gradients from the river to the drains.
(See pl. 6.) Increased seepage losses are especially apparent in
areas where the drains, such as the Chamberino Drain, were
constructed near the river, This seepage loss from the river in-
duced by the drains does not mean an actual loss of water from
the valley, as the drain water isdischarged into the river farther
down the valley.

The seepage loss from the river has beenchanged somewhat by
the storage of water in Elephant Butte Reservoir. Previous to this
storage, the river water that was used in the Rincon and Mesilla
Valleys contained the usual load of silt, which during normal flows
sealed the riverbed and canals to some extent, After release of
clear reservoir water began in 1915, a greater amount of seepage
occurred from the river and canals. This increased seepage loss
was in part responsible for the rapid rise in ground-water levels
that necessitated construction of the drains,

The clear water also has had a tendency to scour the riverbed.
The scouring has beenhelped by the program of river rectification
of the International Boundary and Water Commission, which has
consisted of confining the river in a narrow channel and straight-
ening or cutting off large bends of the riverbed. From 1917 to
1932 the river from Percha Damto Leasburg Dam was shortened
about 2,93 miles and from Leasburg Dam to International Dam
was shortened about 2.81 miles?

1y, s. Army Corps of Engineers, Albuquerque district, 1947, Survey for flood control, Rio
Grande and tributaries: v. 8, appendix F, Sedimentation, chart 87, Sept. 1, 1947,
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The average annual degradation of the riverbed from 1917 to
1932, from 1932 to 1941, and from 1941 to 1942 is given in the
following table. The values were obtained by the U. S. Army
Corps of Engineers by taking the average of the lowering at 1-mile
intervals from profiles of the riverbed as prepared by the Inter-
national Boundary and Water Commission. The profile in 1917 was
of the water surface while, 2,000 cfs was being released from
Elephant Butte Reservoir. The riverbed was assumed to be 1.5
feet below the water surface. The profiles of the riverbed for
both 1941 and 1942 were taken in December of each year, before
and after the large spill (maximum of 8,000 cfs) from Elephant
Butte Reservoir inearly 1942, This large spill caused considerable
scouring, as shown in the table. Complete data for the Rincon
Valley for years succeeding 1932 are not available, Six cross
sections of the river in the RinconValley, obtainedfrom the Inter-
national Boundary and Water Commission, indicate a lowering of
the riverbed from 1932 to 1943 from near Hatch southward. How-
ever, the cross sections are too few to show the conditions for all
the valley, Reports of a few farmersindicate scouring in sections
of the Rincon Valley comparable to that in the Mesilla Valley.
Some lands bordering the river in the upper portion of the valley
that formerly could be farmed without irrigation, because the water
table was accessible to plant roots (the practice being called sub-
irrigation), have not been suitable for farming in that way in the
last few years because of the lowered water table.

Degradation of the bed of the Rio Grande, Percha Dam to Courchesne bridge, 191742

i i for
U. S. Army, Corps of Engineers, Albuquerque district, N. Mex., 'Sept. 1, 1947, Survey
[ flood control, Rio Grande and tributaries: v. 8, appendix F, Sedimentation, chart 87]

Average annual degradation in feet
Section Total
1917-1932 | 1932-1941 1941-1942 1917-1942
Percha Dam to Leasburg Dam.... 0,148 cuerenennns vee Prssersasescaenee 129,08
Leasburg Dam to Mesilla Dam... . .11 0.07 0. 98 g %2
Mesilla Dam to Courchesne bridge.... .07 .10 .4 .

11917-1932,

The table shows an average degradationof the river bed of more
than 2 feet in the Rincon and Mesilla Valleys from 1917 to 1942.
However, greater scouring has taken place in the upper part of
each valley. In the Rincon Valley practically all scouring from
1917 to 1932 was north of the Haynor bridge, about 10 miles south
of Hatch, where a maximum scouring of 7 feet was measured in 2
sections. In the section from Leasburg Dam to Mesilla Dam all
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the scouring took place above a point about 5 miles north of the
Mesilla Dam, a maximum of 8.0 feet from 1917 to 1942 occurring
in the section 3 miles below Leasburg Dam, In the section from
Mesilla Dam to Courchesne bridge, all the scouring from 1917 to
1942 took place above Montoya, about 8 milesnorth of Courchesne
bridge, a maximum of about 5 feet occurring about 9 miles below
Mesilla Dam.

The probable effect of this degradation of the riverbed has been
to reduce the seepage loss from the river. However, the instal-
lation of drains in the valleys has tended to increase the seepage
loss from the river, which may have offset the decrease due to
the degradation of the river bed.

Very few seepage runs have been made on the Rio Grande below
Elephant Butte. A seepage runinOctober 1913 (Follansbee, Follett,
and Gray, 1915, p.687) showed a gain in 12 cfsfrom Elephant Butte
to Las Palomas, below Hot Springs (Truth or Consequences), a
loss from there to Leasburg Dam, a slight gain from that locality
to the present location of the Picacho flume, a loss to Mesquite,
a slight gain to Berino, and no loss or gain from Berino to near
El Paso. The total loss from Elephant Butte to near El Paso was
59 cfs. This seepage runwas considered not accurate (Follansbee,
Follett, and Gray, p. 689). It was made before construction of any
drains,

Seepage runs were made by the U, S. Bureau of Reclamation in
November 1917, January 1918, and February 1918. Figure 8, which
hasbeen taken from “Report on drainage results” by Fiock, U. S.
Bureau of Reclamation, October 1919, shows the results of the
three runs. The progressively smaller flow shown from November
1917 to February 1918is due to decreasing bank storage and return
of water released for irrigation during the previous irrigation
season. The seepage run in February was made after the gates at
Elephant Butte Dam had been closed for 2 months and thus should
be more indicative of natural losses and gains. The only drains
constructed at that time were portions of the East and West Drains.
The graph shows a general gain as far as Salem bridge, due south
of Salem, a loss from there to Leasburg Dam, a small gain from
Leasburg Dam to Picacho flume, a loss from Picacho flume to
Anthony bridge, and a gain from there to Courchesne bridge. For
the Mesilla Valley this is about the same as is indicated by the
ground-water contours on the map of June 1917 (pl. 5). In February
1918, an overall gain of about 14 cfs is indicated from south of
Hot Springs (Truth or Consequences) to Courchesne bridge, con-
sisting of a gain of 54 cfs to Salem bridge then a loss of about 40
cfs.
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Seepage runs from Elephant Butte Dam to Courchesne bridge
were made in January and February 1936 by the State Engineer's
office'', The average results of this run, as taken from table 2,
(p. 8), of the report, are given in the following table and are also
shown onfigure 8.

Average invisible gains and losses in the channel of the Rio Grande from Elephant Butte
to El Paso, Tex., Jan, 26-29, Feb, 1-3, 1936

Corrected gains and losses (cfs)
Distance
River section (miles) Section Per mile Stretches
Elephant Butte Dam 0
Mescal Canyon 2.0 -0.2 ~0.10
Above Hot Springs 5.17 +1.9 +2.14
Below Hot Springs 9.9 +3.4 +.81
Above Palomas Creek 15.3 +2,0 +.37
Below Palomas Creek 16.4 +4.8 +4,180 +32,0 +32.0
Caballo P, O, 24,4 +6.0 +. 16
Caballo Dam site 29.0 +5.0 +1, 09
Percha Dam 31,3 +3.3 +1,43
Garfield flume 36.5 +4.6 +.88 E‘
Below County line 42.4 +5.6 +.95; +10,2 § =
Highway bridge, Hatch 51.1 -1.3 -. 84 -8.2g5>
Above Hatch drain 56.3 -1.2 -, 21 &2
Selden Canyon 69.0 -10.5 -.87t -18.4
Leasburg Dam 75.9 +,6 +.09
Leasburg spillway 18.4 +.1 +.28] g ¢
Picacho flume 87.4 -2.4 -.217 o B
Mesilla Dam 99.17 -31.6 -2,57 -31,6 = .ﬁ
Mesquite bridge 106.5 -16.1 -2,37 -16,1) -74.3 FES
Berino bridge 115.9 -11.8 -1.26 -11.8 b
Vinton bridge 124.9 +8.3 +.92
Country Club bridge 132,17 -6.17 -.86; -13.1
Courchesne bridge 140.0 -14.7 -2,01
Total 140, 0 -50.5 -50,5

A gain of about 42 cfs is shown from Elephant Butte Dam to be-
low the Sierra-Dona Ana County line and a loss of about 93 cfs
from there to Courchesne bridge, giving a net loss of about 51 cfs
from Elephant Butte Dam to Courchesne bridge. The seepage loss
in the Rincon Valley was about 8 cfs, and in the Mesilla Valley
about 74 cfs, .

The seepage loss from the river is especially large from Picacho
flume to Berino bridge. In this section the Del Rio Drain parallels
the river on the east, emptying into the river about 2 miles above
Berino bridge opposite Berino, Also in this section the upper half
of the La Mesa Drain and the upper third of the Chamberino Drain
parellel the river on the west, The average flow of the Del Rio
Drain for February 1936 plus half that of the La Mesa Drain and
one~third that of the Chamberino Drain is about 71 cfs, as com-
pared with the measured seepage loss of the river in this section
of about 60 cfs,

11Bliss, J. H., 1936, Report on investigation of invisible gains and losses in the channelof the
Rio Grande from ElephantButte to El Paso, Tex. , (unpublished), 15 pp. , February 1936,
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The gain in flow of the river caused by seepage to the river in
the stretch from Berino bridge to Vinton bridge is in the section
where four drains empty into the river. This gain may be due to
seepage from the drains near their river outlets, where the water
table is probably high with respect to the water level in the river.
The seepage gains and losses are not constant throughout the year
but rather change seasonally and yearly in response to irrigation
returns and other factors.

The long-term seepage loss or gain of water from or to the
river in the Rincon and Mesilla Valleys is determined by sub-
tracting the sum of the diversions from the river plus the outflow
at the lower end of the valley from the sum of the inflow at the
head of the valley plus the return wastage and drain flow of the
river, The resultant computed loss includes evaporation and
transpiration, water that was picked up by the drains and returned
to the river, and any changes in ground-water storage and net
ground-water inflow or outflow from the valley. These factors,
with the exception of the change in ground-water storage, also
are factors in results obtained from a seepage run. As even a
substantial change in ground-water storage—such as the gain re-
sulting from irrigation in the early years and the losg resulting
from installation of drains—is small whenaveraged over a period
of years, the two methods of computation are comparable. The
following table shows the netloss in the Rincon and Mesilla Valleys
as determined from mean annual flows, diversions, and wastage
in the two valleys from 1930 to 1946. The wastage was taken as
24 percent of the diversions, determined previously in the section
on operational aspects. The seepage loss for the Rincon Valley is
indicated to be about 6 cfs and for the Mesilla Valley about 76 cfs,
as compared with the losses of about 8 and 74 cfs, respectively,
obtained inthe seepage run of February 1936—a total of 82 cfs for
both methods.

Average annual seepage loss from the Rio Grande in the Rincon and Mesilla Valleys,
193046

. Acre-feet
Rincon Valley: ; (in thousands)

Flow at Percha and Caballo Dams...ccveeeseeerscesessressessonsososososssessosssosesosassssss (+) 83?.}3

Diversions at Percha Dam...c.ccevnenes eeereresssenssraretesncssnsrsstesetnsesersasnensortatasts () 32. s

Wastage (24 percent of diversions)......... - eeresecsntnssesussasensnnsesetan (+) 35. .

Return drain floW...ceececnserncecs . we(*) s
Flow at Leasburg Dam...... veesanen setennsecsesssacestssarsasansesetes sresesaseserarsoasts ) .

SEEPAZE 1055, 0euanererererreniorensenrsnnsssnsnerrasrsssnsssssasiorssansaarestansstasnnesssrsessatasssseen 4.5

or 6,2 cubic feet a second

Mesilla Valley:

Flow at Leasburg DamMuiiecisiecscessecesrcrncnsossscecsnssecssscresesnsnsescsssacassssasassssess (+) 814. g
Diversions at Leasburg Dam....cveecssescercescssnsessescrcsscsssoresssnsecssocssssanscssnsonses (-) 186. .
Diversions at Mesilla Dam . ) 310.4
Wastage (24 percent of divgsions ............................... (+) 119. 5
Return drain f10W..cceicecsiesscecassssssscaresssessrsrsssssssssssrasssserssssasssrocasasssnsssess (+) 214.
Flow at El Paso Station.....c.eceassess (-) 594.5
Seepage 108S..ieiirisececsanecresoracens eeteresesesesnsentatrensesesnossasieasonsasesesesnsensan 55.6

or ’76..2 cubic feet a second
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This seepage (invisible) loss does not mean that the valleys
consume ,or lose 60,000 acre-feet per year, but only that the
river itself loses this amount, a part of which may be picked up
by the drains discharged back into the river as visible flow. It
indicates that on the whole the river replenishes theground-water
body rather than that the ground water replenishes the river.
This invisible seepage loss is the excess of losses over gains in
the river and may be termed a net loss,

The gross loss of water from the river in the Rincon and
Mesilla Valleys may be estimated as the total of losses shown
for various stretches of the river in the seepage run of 1936,
equal to 102, 3 cfs or about 74, 000 acre-feet a year.

The relation between the flow of the river and the position of
the water table is shown by Slichter (1905; p. 26). The water
level in an auger hole 0.4 mile east of the river, west of Mesilla
Park, rose 1,6 feet from the 1st to the 9th of October when the
greatest flood recorded over a period of 10 years occurred in the
river on October 5, 1904, The total rise in water levelin this
well was nearly 5 feet from September 19, 1904, when the river
was dry, to March 26, 1905, when observations ceased. The Rio
Grande had a continuous flow from the time of the flood to the end
of observations. In that period of time the rise in the water table
was apparent for more than 2 miles from the river,

It is probable that in certain stretches the river is perched
above the water table, in which case a variation in the flow of the
river will not cause an apparent change in water levels in adjacent
areas. )

SEEPAGE FROM CANALS

The amount of seepage from the canals varies from section to
section, In some stretches of the canals where the soil is tight
only small amounts of water are lost; in others where the canal
traverses sandy soil the losses are quite large. No data are
available as to the relative losses in various sections of the
canals, Along sections where the losses are especially large, the
water table rose to such high levels in 1916 and 1917 that drains
were necessary. The large amount of seepage from the canals
can be inferred from the large number of drains that have been
constructed parallel to the canals, as shown on the accompanying
maps. (See pls. 2 and 3.) This condition is particularly apparent
along the upper parts of the East Side and West Side Canals.

The construction of numerous spur drains to intercept the seep-
age from the canals has resulted in the presence of drains along
both sides of some stretches of the canals.
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Figures 9 and 10 show the seepage from the Leasburg Canal in
the vicinity of Hill, These maps, obtained from the Bureau of
Reclamation, resulted from an investigation of seepage made to
determine means of relieving the seeped (waterlogged) land east
of the canal, Three sets of water-table contours are shown,
Those for July 1921 cover the whole area and show the conditions
that existed before construction of the Dona Ana Drain; those for
January 1922 and July 1922 are based on data obtained after con-
struction of this drain., The water-table contours show seepage
of water from the Leasburg Canal, a greater gradient being indi-
cated in the summer than in the winter,

Plate 9 shows the seepage from the Three Saints Lateral to the
Anthony Drain in the vicinity ofiBerino. The map was prepared
by the Bureau of Reclamation in 1924 during an investigation of
the seeped land along the river. The steep gradient of the water
table from the canal to the drain and the slight gradient on the
west side of the canal show that most of the drain water from the
west in this area is derived from the canal.

Water levels in auger hole 16, located inthe west toe of the Las
Cruces Lateral on the north line of sec. 2, T. 23S., R. 1 E,,
have been measured monthly since 1924 by the Bureau of Recla-
mation, The seasonal fluctuation of the water level, plotted on
plate 8, is similar in time and magnitude to that in the other
auger holes located in the valley away from laterals. On the basis
of a comparable range of seasonal fluctuations in well 16 and in
other auger holes some distance from canals, it seems that at
this spot the seepage from the canal is about equal to that which
would occur from irrigated land.

It has been estimated, in a previous section of the report, that
the seepage and unaccounted-for losses from the canals and later-
als average about 20 percent of the gross headgate diversions in
a normal year, which is equivalent to about 118, 000 acre-feet a
year.

RECHARGE FROM IRRIGATION WATER

A portion of the ground water in the Rincon and Mesilla Valleys
is derived from irrigation waters applied to the lands in excess
of the consumptive use of. the crops. The amount of this excess
varies with the practices of the individual farmer, the type of
land, and the type of crops grown.

The interrelation of the ground water and irrigation waters has
been discussed previously under “Fluctuations of the water table”
and “Depth to water.” The seasonal high ground-water level
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occurs at the end of the irrigation season and the seasonal low
water level occurs just before the initial diversions for the irri-
gation season.,

The excess of irrigation water applied to the lands in an aver-
age year has been estimated (see p. ) to be about 17 percent of
the gross annual diversions, or about 100, 000 acre-feet a year.

RECHARGE FROM PRECIPITATION

The amount of ground water in the Rincon and Mesilla Valleys
derived from -rainfall upon the valley floor is probably small on
the average. The normal annual precipitation at the Agricultural
College is less than 9 inches, most of which occurs in the form
of showers during the summer months when the evaporation and
transpiration rates are high. Thus probably the greatest part is
returned to the atmosphere. Some recharge to the ground water
occurs from showers uponland that has been previously irrigated
or from pools of rainwater that collect in shallow depressions.
Also, some recharge occurs directly from precipitation in years
of above-normal precipitation, such as in 1941 when the rainfall
exceeded the average by more than 100 percent.

Precipitation results in cancellation of orders for irrigation
water, which inturn results in a lowering of the water table. Thus,
as stated previously, the net effectof a light precipitation upon the
ground-water supply in the valleys is probably negative.

Figure 6 shows the water levelfor 1947 and part of 1948 in well
23.2E. 29, 214 as measured daily at 5:00 p, m. and the daily pre-
cipitation as recorded at the Agricultural College at"the same lo-
cation., Heavy rains in mid-August 1947 and in late February 1948
apparently caused rises of more than 0.2 foot in the water table.
Precipitation in the winter months generally had little effect upon
the water table because of the dryness of the soil.

DISCHARGE OF GROUND WATER

Ground water is discharged from the Rincon and Mesilla Valleys
by return drain flow to the river, by direct seepage to sections of
the river, by evaporation from water surfaces of the drains and
ground-water ponds, by transpirationby plants inareas of shallow
water, and by ground-water flow leaving the lower end of the
valleys.

The amount of ground water discharged by the drains is by far
the largest, about 249,400 acre-feet a year in the Rincon and
Mesilla Valleys. (See table 5, p.141.)
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The direct seepage to the river occursin a few stretches where
the water table is higher than the level of the water in the river,
The seepage run made in February 1936, which was discussed oh
pages 71-73, shows that the river gained 10.2 cfs from Percha
Dam to below the Sierra-Dona Ana County line, 1.3 cfs from
Selden Canyon to Leasburg spillway, and 8.3 cfs from Berino
bridge to Vinton bridge, a total invisible seepage gain of 19, 8 cfs
or about 14, 000 acre-feet a year, The present amount gained by
the river is probably greater, as the level of the riverbed has
lowered somewhat since the seepage run was made. (See page
68.)

The discharge of ground water by underflow at the lower ends
of the Rincon and Mesilla Valleys is small, Slichter (1905, p.
9, 13) in 1904 showed that the thickness of the alluvium in the
narrows of the Rio Grande a few miles above El Paso probably
does not exceed 86 feet and that the ground-water flow probably
does not exceed 11, 200 cubic feet a day, or 94 acre-feet a year.
The ground-water flow from the Selden Canyon, at the end of
Rincon Valley, to the head of the Mesilla Valley is not known,

but, because of the narrowness .between the rock walls of the
canyon and the apparent thinness of the alluvium, the flow is prob-

ably small and may be about the same as that leaving the Mesilla
Valley.

Water evaporates from the drains and the small area of ground-
water pools at the surface. The evaporation of ground water that
is discharged to the drains is not definitely known but, on the
basis of about 270 miles of drains having a width of flow of about
5 feet and an estimated annual evaporation of 4.5 feet, (National
Resources Committee, 1938, p. 91, table 80) it probably amounts
to about 700 acre-feet a year in the Rincon and Mesilla Vallevs.
The total area of ground-wateér pools at the surface in 1936 was
determined as 51 acres in the Rincon and Mesilla Valleys. (See
table, p. 20.) The ground-water discharge by evaporation from this
area is therefore only about 230 acre-feet a year,

Transpiration of ground water by plants in areas of shallow
depth to water may be roughly estimated from the area of native
vegetation, The area of native vegetation is not definitely known
but may be estimated as about 8,400 acres, on the basis of the
total acreage of the valleys less the areaof irrigated lands, river
and canal surfaces, riverbed rights-of-way, and towns, (See
p. 115.) Some of the area of 8, 300 acres constituting the rights-
of-way may be covered with native vegetation. If half the area of
rights-of-way is assumed to be covered with native vegetation,
the total area of native vegetationin the Rincon and Mesilla Valleys
is about 13, 000 acres. The total annual discharge of ground water
by native vegetation in these valleys is, thus, about 40,000 acre-
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feet a year, on the basis of an average consumptive use of 3.5
feet minus anestimated 0. 4 foot supplied by precipitation (National
Resources Committee, 1938, p. 92, table 81).

CHEMICAL QUALITY OF WATER

GENERAL FEATURES

The chemical quality of ground water—that is, the character
and amount of dissolved mineral matter in the water—is depend-
ent upon its source, temperature, the chemical character of the
water-bearing formation, and the length of time spent in flowing
from the source to the point of sampling. Rainwater, whichhas
only minor amounts of dissolved mineral matter, begins to dis-
solve mineral matter from the time it falls upon the ground. The
part that remains on the ground as surface water generally dis-
solves less mineral matter than that which sinks underground to
be in constant contact for long periods with the material composing
the aquifer, Therefore, ground water generally contains a greater
amount of dissolved mineral matter than natural surface water.

Use of water for irrigationresults inloss of a part of the applied
water to the atmosphere by transpiration and evaporation, This
process increases the concentration of salts in the soil and in that
part of the irrigation water that percolates to the ground-water
body and then feeds the drains. As a result, the drain water has
a higher concentration of dissolved salts than the surface water
initially applied to the lands. Reuse of drainwater again increases
the concentration of dissolved salts in the remaining water. There-
fore, an increase in dissolved salts in the irrigation waters is to
be expected from the upper to the lower end of the project.

No definite limits can be set on the amount of various dissolved
salts in water that will make water unsuitable for irrigation. The
more dissolved solids a water contains, the less suitable it be-
comes for use as irrigation water. In general, the higher the
concentration of salts in irrigation waters, the greater the excess
of water that must be applied to the crops in order to keep the
concentration of dissolved salts in the soil moisture within satis-
factory limits. Certain crops are more tolerant of a high con-
centration of dissolved salts than others. Figure 11, from Wilcox
(May 1948, p. 6), gives a classification of waters for use in irri-
gation, The electrical conductivity is the specific conductance of
the water in micromhos at 25C. The conductance is a relative
measure of the concentration of dissolved solids, or, more spe-
cifically, of the total number of ions in the solution. A rough
measure of the dissolved solids in a water can be obtained by
multiplying the specific conductance in micromhos by 0.7, an
average figure for waters of the Rio Grande.
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The significance of the sodium percentage is due to the role of
the basic or cation constituents in the exchange reactions that
occur when water containing dissolved salts comes in contact with
the soil. The use of irrigation water containing a high percentage
of sodium tends toimpair the physical condition of the soil whereas
the use of water having a low percentage of sodium tends to main-
tain a good physical condition or to improve a poor physical con-
dition that has been caused by the deflocculation of the clay frac-
tion (Scofield, 1938, p. 5).

Thirty-four analyses of ground waters from 30 wells and 2
springs in the Rincon and Mesilla Valleys and adjacent high lands

‘were made by the Quality of Water Branch of the U, S. Geological

Survey during the present investigation. These and a few other
analyses of water are reported in the table on pages 83, 86.
Radium Springs is at Leasburg Dam and Derry warm springs is
about a mile northeast of Derry. The wells have been separated
in the table into those in the flood plain of the Rio Grande and
those above the flood plain, This classification, adopted mainly
to show the difference in the quality of water from the two sources,
is not definite for a few wells, such as (22, 1E, 33, 321), that are
along the edges of the valley floor; they are on ground that is
somewhat higher than that of the valley but they actually derive
water from underflow of the valley.

According to the available analyses, the water obtained from
wells above the flood plain of the valley generally has less dissolved
solids but a higher percentage of sodium than water obtainedfrom
shallow wells in the valley floor. However, there arenumerous
exceptions to this,

The ground water above the valley floor may be subdivided
generally by type into: that occurring under the mesa or high land
surfaces; that under the arroyo beds; and that under land adjacent
to the arroyos, which may be a mixture of the other two, The type
of water obtained from beneath an arroyo bed is illustrated by the
water obtained from TierraBlanca Creek near Arrey (in the wells
of E. W. Powers and Mickey Plemmons), which is characterized
by a small amount of fluoride and dissolved solids and a low per-
centage of sodium. Water from the mesas of the Santa Fe for-
mation, as shown by the wells of A, J. Osborn (near Arrey), the
Southern Pacific wells at Afton and Strauss, and those of Mrs. Annie
Braidfoot in the southern part of La Mesa area, is somewhat higher
in fluoride, dissolved solids, and percent sodium than the water
beneath the arroyo beds. The well of J. W. Daugherty, located
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on the Jornada del Muerto east of Las Cruces in the Santa Fe for-
mation, obtained particularly good water, similar to arroyo-bed
water, with only 205 ppm of dissolved solids and a sodium per-
centage of 36.

The analyses of samples of water from the irrigation wells of
Clyde Cowan and K, H. Walker indicate that the water is essen-
tially the same as that found in the valley floor, as shown by the
small amount of fluoride and the large amounts of calcium, mag-
nesium, sulfate, chloride, and dissolved solids. These wells are
close to the edge of the area of irrigated lands in the valley, on
higher ground, and they probably derive a large part'of their water
from the underflow of the valley, Water obtained from the valley
fill along the Rio Grande is generally low in fluoride and rather
high in calcium, sulfate, chloride, and dissolved solids, has a
moderate percentage of sodium, and is hard.

The well of C., C. Rice is on the mesa beside the railroad at
Fort Selden, about a mile south of Radium Springs and above the
valley floor, It reportedly hit rock at about 125 feet. The water
in this well contains 3, 280 ppm of dissolved solids and 74 percent
sodium and is similar to the water of Radium Springs. Analysis
of the water of Selden Drain (p. 86) indicates that water with a
high concentration of dissolved solids and a high percentage of
sodium is entering the valley in this area.

VARIATION OF QUALITY WITH DEPTH

The quality of the water in any area varies considerably both
laterally and vertically., Variation in the quality of water with
depth is shown in the following table., The 3 wells of different
depthowned by T. L. Simpson show very poor water at the shallow
depth of 42 feet, containing 1,950 ppm of dissolved solids and
having a hardness of 934 ppm, and comparatively good water at
the depth of 242 feet, with 297 ppm of dissolved solids and a hard-
ness of 170 ppm. The analyses of the water in the wells of Fay
Sperry and the Las Cruces Country Club, which are about a quarter
of a mile apart and above the valley floor of the Rio Grande, north
of Las Cruces, indicate water of better quality at lower depths.
The analyses of water as reported at different depths in the do-
mestic well 3 of the State Agricultural College indicate progres-
sively better water with depth to 401 feet. Analyses of water from
wells in the vicinity of Mesilla Park also indicate better water at
depth, particularly with respect to hardness. Analyses of water
from wells in the vicinity of Berino indicate very little decrease
in the dissolved solids but a slight decrease in hardness at depth,
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Change in quality of water with depth in localities in Mesilla Valley, N. Mex.

[Analyses by C. W. Botkin, Chemist, State Agricultural College, N. Mex., unless otherwise

indicated]
Location Dissolved
and Date of collection D:pth solids Hardness
name (ft) (ppm) (ppm)

Northwest of Las Cruces, on valley floor

T. L. SImMpSOn..ccieesnssecerceense| Aug. 13, 1947L......... 42 1,950 934
Do . ..do. .| 162 481 314
DO.evercecoesnssensessnnsensans|sssecaseesdOueesnuvesoconeeens | 242 297 170

North of Las Cruces, above vdlley floor

Fay Sperry..cccceeecerscesscnceseesd Prior to Sept. 1936

(upper water) 78% 2,130 565

DO.eeccinsencsnossransncniancsfeceneanae do..{lower watey| 130 720 240

Las Cruces Coun February 1929,,.. . 200 473 145
DO.crrrreenssnnrensee Aug. 13, 19471............] 200 411 214

State College, above valley floor

Domestic well 3 oo 1938 . 64 2,500 350
(Total depth 428 feet) 73 1,070 300
185 732 240
230 1,054 350
230 810 280
300 440 145
401 2510 2200
401 2698 2260
401 370 150

Mesilla Park, on valley floor

Albert Archer...ciiveeeeceesneness | August 100 450 Jerieessesvecanseas
July 108 824 305
October 1930., 117 430 220
July 140 528 210
Albert Archer.....ccee.s Oct, 1, 150 670{ eetesserencnscanes
Las Cruces Ice Co.,. .. { Ang. 13,1947 224 32857 ureeeeeirennonies
Ray Langford........ vesrsssseces | June 25, 1946..c00i0e0geene 268 300 ~ 150
Berino
Tom Logke.... February 1928, . 40- 1,700 240
Frank Bowman.. April  1927....cceeeene. 31 707 200
Orenenencssne veevessenedOunnn, 205 1, 660 200
DO.uierevererreconcanaieness | May 1927, .00eerecnene 246 1,530 120

Analysts by U. S. Geological Survey,
Betore clearing well of drilling water,
3Estimated from conductance,



84 GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS

The quality of the ground water in the area does not everywhere
improve with depth. The present well of the Santa Fe Railway at
Las Cruces was originally drilled to 251 feet in 1925 in search of
water of a better quality than that obtained at a shallow depth,
However, water of poorer quality was reportedly obtained and the
well was filled back to 83 feet.

J. M. Taylor of White, Tex., reports that a well at his place
in sec, 25, T, 28 S., R. 3 E., drilled to 300 feet in the valley
floor near the lower end of the Mesilla Valley, obtained very poor
water, He helpeddrill a number of wells in the same general area
a number of years ago in search of water suitable for thetown
supply. All had poor water at lower depths, especially below 100
feet.

Mr. Paul Harvey, owner of the waterworks of White, reports
that he drilled 10 or 12 wells a few years agoand 11 wells in 1946,
in search of water suitable for the town supply. The wells were
drilled at variouslocalities near the town, on and above the valley
floor in the Texas portion of the Mesilla Valley, The only satis-
factory water was found at the locationof the present supply wells
in sec, 35, T. 28 S., R. 3 E. The 8 present town wells are 130
feet deep and are located between the bank of the Rio Grande, about
200 to 800 feet to the west, and the Montoya Lateral to the east,
an area not more than 1,500 feet wide. Mr, Harvey reports that
the wells end in a clay stratum and that poor water is found below
the clay. It is probable that these wells obtain water from the
river and from seepage from the lateral.

Sayre and Livingston (1945, p. 7) report that 2 test wells drilled
in the Mesilla Valley, in search of a water supply for El Paso,
yielded salty water. The Lippincott well, drilled to 1,074 feet in
the Mesilla Valley by the city of El Paso, encountered water too
highly mineralized for most purposes (Sayre and Livingston, 1945,
p. 47, 108).

Slichter (1905, p. 11, 12) in his study of the underflow of the
Rio Grande at the narrows at the lower end of the Mesilla Valley,
found a definite increase in chloride and dissolved solids in the
ground water tothe observed depth of 60 feet. The dissolved solids
increased from 1,690 ppm at a depth of 10 feet to 46,000 ppm at
60 feet.

VARIATION OF QUALITY AREALLY

The quality of both surface and ground waters of the area included
in the Rio Grande project varies areally, being generally best at
the head of the project and becoming progressively poorer toward
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the lower end. In the following table are given analyses of the
surface water below Elephant Butte Dam, Leasburg Dam, and the
El Paso gaging station, along with analyses of drain waters and
individual samples from auger holes in the Mesilla and Rincon
Valleys. These were taken from the detailed analyses reported
in the Rio Grande joint investigation, The analyses given for the
surface water at the three points on the Rio Grande are the average
of .the monthly averages reported for 1936 and represent closely
the average quality of the surface water in that year, The analyses
reported for the drain water are an average of 10 samples taken
in the period 1929 to 1936 and may represent the average quality
of water of the drains better than the individual sample taken in
1936. Except for the East Drain, however, the analyses show no
large variation in quality with respect to time. Variation of the
quality of water in the East Drain appears to be related to the
change in amount of waste water present, The analyses given for
the subsoil waters inthe auger holes established for the Rio Grande
joint investigation include only the one detailed analysis available
for each hole, made in 1936. The one analysis for each hole prob-
ably does not represent the average quality of the subsoil waters
at the hole but probably does give an indication of the relative
quality areally in 1936 and gives some basis for comparison of the.
drain waters and the surface waters with the subsoil waters.

The water of the Rio Grande shows an increase in concentration
of dissolved salts downstream from Elephant Butte to El Paso
station, There is little change in the relative concentrations of
the dissolved mineral constituents through the percent sodium
shows a very slight increase.

The drain waters of the RinconValley seem to be nearly uniform
in quality, all having, in 1936, higher concentrations of salts than
the river above the Rincon Valley at Elephant Butte and below the
valley at Leasburg Dam,

The waters of the various drains in the Mesilla Valley differ
considerably in quality, The differences probably reflect to some
extent the sources of waters in the various drains. In general the
drain waters become more highly mineralized from the upper end
of the valley to the lower end. However, the Selden Drain, at the
upper end of the valley, has a higher concentration of dissolved
solids and percent sodium than the water of the Rio Grande and of
the Leasburg Drain to the south, Radium Springs (Selden Springs),
in the valley just above Leasburg Dam, bring some highly miner-
alized ground water into the upper end of the Mesilla Valley and
may form part of the accretion of the Selden Drain. The irrigation
well of C. C. Rice at Fort Selden at the upper end of the valley,
referred to previously, also has water of poor quality.
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Analyses of water in Rincon and Mesilla Valleys, N. Mex.

[Schofield, Carl S., 1938, Quality of water of the Rio Grande Basij above Fort Quitman, Tex.:x
U. S. Geol. Survey Water-Supply Paper 839, p. 23, 28,34,264,284-88]

Dissolved solids
Percent
Source of water 'Il;c:;s ppm sodium Remarks
acre-
foot
Rio Grande:
Below Elephant Butte Dam, 0.79 581 43 | Average for 1936,
Leasburg Dam.,... . .95 699 44 Do,
El Paso station...... 1.41 1,040 53 Do.
Drains:
Rincon Valley:
Garfield Drain, near outlet toriver, 1,33 978 44 | Average of 10
Hatch Drain, near outlet to river.. 1,33 9178 38 analyses,
Angostura Drain, near outlet to 1929-19386,
TiVer..cicieriecncnes tessecsesesanseance 1.05 773 39
Rincon Drain, near outlet toriver.. 1.35 993 46 Do.
Mesilla Valley:
Selden Drain, near outlet toriver,.,. 1.43 1,050 51 Do.
Leasburg Drain, above inletto Del
Rio Drain..ccsereenrencrerscaccnees 1.01 743 42 Do.
Picacho Drain, above outlet to
FIVer.ieiiureiscseseonrarsnnanesansaanes 1.15 846 41 Do.
Mesilla Drain, above inlet to Del
Rio Draifiiceecececsoscossscanenases 1.30 956 46 Do,
Del RioDrain, above outlet to
river(includes flow of Leasburg
and Mesilla Drains)....cceceeeensee 1.26 927 45 Do.
Chamberino Drain, abovecon-
fluence withLa Mesa Drain....... 2,13 1,570 55 Do.
La Mesa Drain, above confluence
with Chamberino Drain.......... 1.13 832 47 Do.
East Drain, above confluence with
Anthony Drain....c.cecececncnnns 4,06 2,980 71 Do.
Anthony Drain, above conﬂuence
with East Drain.....eeecececcesonees 2,34 1,720 61 Do.
Nemexas Drain, above confluence
with West Drain..ciecscsercsancens 2.50 1,840 64 Do,
West Drain, above confluence
with Nemexas Drain...cceeesesereas 1.61 1,180 58 Do.
Montoya Drain, above outlet to
TiVer.ceeittneenensecenesenracocsenssnes 2.33 1,710 64 Do.
Auger holes:
Rincon Valley:
Garfield well(206) 18, 4. 8. 244,... 2,170 1,980 46 | Aug. 12, 1936.
Salem well (207) 18.4. 35.111,,.. 2.10 1,540 30 Do.
Hatch well (208) 19. 3, 10. 334.... 1.70 1,250 71 Do.
Tonuco well (209) 19. 2. 35, 422., 2.13 1,570 33 Do.
Mesilla Valley:
Dona Ana well (223) 22. 1E. 16,433 1. 50 1,100 49 | Aug. 12, 1936,
Picacho well (224) 23. 1E, 16, 444.. 2,11 1,550 87 Do.
Mesilla well (225) 23. 1E, 35, 211.. 2.06 1,520 43 Do.
Santo Tomas well (226)
24, 2E.33. 124, cecererennnnanenen 1.47 1,080 39 Do,
Chamberino well (227)
26,3E.19. 113, eucennereescencanns 1.28 941 38 Do.
Anthony well (228)
26.3E.34.444....0vuveeiiciinnanans 3.24 2,380 65 Do.
La Union well (229)
27.3E. 16. 343...c0u00uees 5.07 3,130 47 Do.
Montoya well (230) 28. 6. 142" 3.02 2,220 1 Do.
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On the basis of quality, the waters of the remaining drains in
the Mesilla Valley, except possibly the East Drain, which apparently
has water of higher concentrations than found in the irrigation
water, seem tobe composed mainly of return irrigation water with
some river seepage and canal wastes. There seems to be no def-
inite relationbetween quality of the water and distance of the drains
from the river, The drains that parallel the river and intercept
the seepage from it may be called riverside drains, whereas those
away from the river may be called interior drains, The water of
the Del Rio Drain, which parallels the river and includes the flow
of the interior drains, the Leasburg, Mesilla, and Park Drains,
is comparatively good, having 927 ppm of dissolved solids and 45
percent sodium, The water of the Chamberino Drain, which is
predominantly a riverside drain, has a high concentration of dis-
solved salts, 1,570 ppm, and 55 percent sodium, as compared to
832 ppm dissolved solids and 47 percent sodium for water of the
La Mesa Drain, which is partly a riverside and partly an interior
drain, in the same general area. The West Drain, which parallels
the western edge of the valley, has water of poorer quality, 1,180
ppm of dissolved solids and 58 percent sodium, than that of the La
Mesa Drain,

The drain in the Mesilla Valley that has water of thepoorest
quality appears to be the East Drain, which includes the flow of
the Mesquite Drain, These drains parallel the east side of the
valley from Anthony to a point north of Mesquite. The average
concentration of dissolved salts in this water is 2,980 ppm with
about 71 percent sodium. Waters of high sodium percentage are
found in some of the wells on the side mesas, and it may be that
water east of the valley toward the Franklin Mountains also has a
high concentration. of dissolved solids and enters the drain, or
that similar water occurs in the valley in this area and has not
been completely flushed by excess irrigation water applied to the
lands,

The individual water analyses for the shallow auger holes inthe
Mesilla Valley in 1936 show a higher concentration of dissolved
solids than the water of the adjacent drains, The percentage of
sodium in the water is variable, beingless than 40 in 4 of the holes
more than 60 in 4 of the holes, and between 40 and 60 for the re-
maining 4 holes, If these analyses are representative, the sub-
soil waters have a higher concentration of dissolved solids than the
drain waters, This may be true, as the drainwaters are a mixture
of canal waste and river seepage along with the ground-water
accretion of excess irrigation water applied to the lands. As none
of these holes are located between a drain and the river, their
water may represent more nearly the quality of the excess irriga-
tion water applied to the land than do the waters of the drains.



88 GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS

The Anthony auger hole is located at the lower end of the East
Drain, which has water of poor quality. Water from the Anthony
hole also is of poor quality but apparently not as poor as that in
the drain. As the hole is west of the drainit is not evident whether
poorer water is entering the drain from the east or from other
areas along the drain above the hole,

QUALITY OF LAS CRUCES WATER SUPPLY

The water supply of Las Cruces prior to 1937 was obtained from
2 wells, 75 and 100 feet deep, drilled in the valley floor. As water
from these wells was very hard (hardness about 500 ppm) a new
supply was developed east of the town, from wells drilled between
2 arroyos on the pediment overlooking the valley. Water obtained
from this source originally had less than half the hardness of the
former supply. Additional wells have gradually been added at this
new location to a total of 5 in 1947, all within a radius of about
150 feet. Pumping of these wells has resulted in a lowering of the
water level below that in the valley. The original water level is
not definitely known but was probably slightly above that in the
valley. The troughin the contours of the water table in the vicinity
of the city wells, as shown on the water-table map of Dona Ana
County (pl. 1), indicates that a lowering of at least 10 feet has
probably occurred. This lowering will cause a greater proportion
of the pumped water to be drawnfrom the valley and will eventually
cause an increase in the hardness and dissolved solids of the city
supply. The following tabulation of the quality of water of the city
supply indicates that a slightincrease indissolved solids may have
taken place at the present location, as shown by the analysis of the
hydrant water in 1939 and .that from well 2 in 1948, Analysesin
May 1947 and in March 1948 of the water from the new city well 5
alsoshow anincrease in dissolved solids and hardness. These in-
creases may indicate that a progressively greater part of the water
in the wells is being drawn from the valley.

Change in chemical quality of city water supply of Las Cruces, N. Mex., 1918-48

[Note: Water supply prior to 1937 obtained from two wells, 75 and 100 feet deep, drilled on
valley floor. Beginning in 1937, water obtained from wellslocated on high ground east of city]

Total
Hardness dissolved Sodium
Source Date (ppm) solids (percent)
(ppm) .
Hydrant....eecoecnnee Aug. 15, 19181 crecceeceead cerenncenee <]
4 Do.... vou] 193%0l .................. 501 943 36
Do. {1934 (2)....ueene . 485 970 35
Do, November 19351 eses] 527 1,012 34
Hydrant?, May 11, 19393 . 210 403{...
City water, May 6, 19421 160 490
City well 2, Mar, 25, 194 248 442 36
City well 5, ..{May 6, 19473,,, . 441 1417 32
DO.cvereneessenes Mar. 25, 1948%....ccccun.ne 482 770 27

1Analyzed by C. W. Botkin, chemist, State College, N. Mex.
2Hydrant water at Pueblo Courts,
3Analyzed by U, S. Geological Survey.
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The concentration of dissolved solids in the new city well 5,
more than 750 ppm, and hardness of more than 440 ppm approach
the concentration of the waters in the valley in this area. Well 5
when originally completed was screened from 262 to 285 feet but
because of the small discharge, about 50 gallons a minute, the
casing was later perforated from 210 to 250 feet, The poorer
water is evidently entering the well at the higher level, The cas-
ing record for well 2 is not known but is presumedly about the
same as for wells 1, 3, and 4, which have 20-foot screens set
near the bottom of the wells, at about 300 feet.

SUMMARY OF QUALITY OF WATER

In conclusion, the quality of water obtained by wells of moderate
depth in the valley floor is similar to that in the drains and some-
what poorer than river water. The dissolved solids in the ground
water at moderate depths in the Rincon and Mesilla Valleys may
average about 1,000 ppm, with 35 to 50 percent sodium, This
water is suitable for irrigation, although not as good as river
water, being classed as good to permissible. (See fig. 11.) In
general, deeper wells in the Mesilla Valley supply better water.
One notable exception is in the lower end of the Mesilla Valley
where the quality apparently becomes worse with depth. Some
shallow waters in various areas are particularly poor. The quality
of the water is evidently poorer at the lower ends of the Rincon
and Mesilla Valleys than at the upper ends, except in the vicinity
of Radium Springs.

The quality of water obtained by wells drilled in the Santa Fe
formation flanking the valleys is generally potable, with dissolved
solids of about 500 to 700 ppm and a hardness of generally less
than 200 ppm. The sodium content is generally high, about 70 per-
cent, and the fluoride in some localities is quite high, more than
the 1.5 ppm generally considered the safe limit for growing chil-
dren to escape mottled teeth (Public Health Service, 1946, p. 371-
384).

The best water in the area, with respect to dissolved mineral
matter, apparently occurs under the arroyo beds where the com-
paratively fresh flood waters from the hills and the mesas sink
into the ground. This water probably contains, on the average,
less than 300 ppm of dissolved solids, less than200 ppm hardness,
and only minor amounts of fluoride.

The source of the comparatively good water at depth in many
localities of the Mesilla Valley is probably the side inflow from
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the bordering mesas. This may be particularly true at the outlets
to the arroyos, which at various times have flooded and built allu-
vial fans extending into the valley. These fans may have thin clay
lenses extending from the arroyo mouth into the valley under which
fresher water may have been stored.

HYDROLOGIC CHARACTERISTICS OF WATER-BEARING FORMATION
GENERAL CONDITIONS

In order to properly evaluate the amount of flow of underground
water and the long-term effects of pumping, two important hydro-
logic characteristics of an aquifer, the coefficientsof transmissi-
bility and storage, must be known. The storage coefficient under
water-table conditions is approximately equal to the specific yield,

The ease with which water moves through an aquifer depends
upon the interconnection and size of the pore spaces and to some
extent upon the temperature of the water. The coefficient of trans-
missibility, which expresses the rate of flow, is defined as the
quantity of water ingallons a day that will percolate under the pre-
vailing temperature through a vertical strip of the aquifer 1 foot
wide, oriented perpendicular to the direction of flow of the water,
under a unit hydraulic gradient.

Not all the water storedin an aquifer is available to wells. Only
a portion of the water filling the pore spaces will drain out under
the actionof gravity, The specific yield of anaquifer is a measure
of the ability of the aquifer to release water to wells under the
action of gravity, It is defined as the ratio, expressed as a per-
centage, between the volume of water that a saturated aquifer would
yield by gravity and its own volume., As not all the water drains
from the aquifer, the specific yield is somewhat less than the
porosity of an aquifer, The larger the size of the pore spaces the
larger the specific yield, Clay has a large porosity but a very
small specific yield as a result of the minute size of the pore
spaces. If the specific yield of an aquifer were 25 percent, then a
decline of water level of 1 foot would representa quantity of water
of a depth of 0.25 foot distributed over the area of the aquifer.

COEFFICIENT OF TRANSMISSIBILITY
METHODS OF DETERMINING

The coefficient of transmissibility can be determined either in
the laboratory or in the field by computations based on the rate of
discharge of the water in relation of the gradients. Exact deter-
mination of the coefficient is difficult; of the several known methods,
the two used in this investigation as described below,
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One of the field methods of determining the coefficient of trans-
missibility is that developed by Theis (1935, p. 522), which con-
sists of pumping a well at a constant rate for a period of time and
noting the rate of recovery of the water level in the well after
pumping has ceased. The coefficient of transmissibility is then
computed by means of the following formula:

T =(264 Q/s") log, (¢/t"
in which
7 =coefficient of transmissibility, defined above.
@=discharge rate of well, gallons per minute.
s'=residual drawdown in well at time ¢, in feet.
t ~time since pumping started,
' =time since pumping stopped.

If the pump has beenoperated for periods previous to the period
of pumping immediately preceding the measurement of recovery of
water level, then these previous periods of pumping can be taken
into account by modifying the formula as follows:

te ofn otaesd
T = 264 (Q/s" log,( ——2 310
10 V7 4 v Sttt
1 2 3 n
in which ¢, t,, t,, t = time since thg beginning of previous periods
of pumping

and t,',1,',t,",t, '=time since the end of previous periods of pumping

Theoretically, the equation applies only to an aquifer of infinite
areal extent that is composed entirely of homogeneous sediments,
in which a well penetrates the entire thickness of the aquifer, and
in which the coefficient of transmissibility is constant at all times
and places,

In practice almost none of these conditions is completely ful-
filled. However, in most aquifers the departures from the theo-
retical conditions are small enough to allow use of the formula to
obtain workable results.

As the aquifer in the Rincon and Mesilla Valleys is composed of
sediment deposited by a meandering stream, the deposit is not
homogeneous in either vertical or horizontal extent and therefore
the coefficient of transmissibility will vary from locality to locality,
even within a short distance. This necessitates the determination
of the coefficient of transmissibility at as many points as feasible.
No aquiferis of infinite areal extent; however, the horizontal extent
of an aquifer can usually be considered as infinite for short periods
of pumping., Failure of wells to penetrate the full thickness of the
aquifer causes some error but this error isconsidered to be small
so long as the drawdown is not too large a percentage of the satu-
rated formation penetrated by the well and the well casing is per-
forated at all water-bearing formations.

317267 O -55 - 7
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The rate of accretion of ground water to a drain is dependent
upon the coefficient of transmissibility of the aquifer and the slope
of the water table to or from the drain., Given the rate of gainin
flow of a drain in cubic feet per second per mile and the sum of
the average gradients of the water table to each side of the drain,
expressed as a decimal, the transmissibility of the aquifer can be
determined from the following formula:

Gain in flow x 122

S Gradient

Gradients of the water table to the drain are considered positive;
those away from the drainare negative., Gradients must be selected
where the water tablehas a nearly constant slope, far enough from
the drain to be uninfluenced by the sharp change in slope of the
water table that occurs near the drain. (See fig. 14,) Also, water
must not be added to the water table between the drain and the
points of measurement of the slopes.

In practice, determination of the coefficient of transmissibility
from any individual set of measurements is subject to error be-
cause of addition to the ground water by return irrigation water at
points between the drain and the wells used for measurement. An
average of the values determined at monthly intervals for a period
of a year would probably approach the correct value for the coef-
ficient of transmissibility.

PUMPING TESTS

The coefficient of transmissibility was determined by the Theis
method (p. 91) by noting the recovery of water levels in 4 wells
on the floors of the Rincon and Mesilla Valleys, and in 3 wells on
the higher lands bordering the valleys. The curves of the recovery
of the water level obtained from the 7 wells are given in figures
12 and 13,

The irrigation well of B, S, Thurman, in the Rincon Valley, sec,
4, T. 19 S., R, 3 W,, located in the valley bottom about 1,500
feet north of the river and about 300 feet south of the bluff of the
mesa, was pumped at the rate of about 660 gpm for 4 days, after
which the rate of recovery of the water level was measured. This
well is only 52 feet deep and reportedly ends in a gravel bed. The
maximum drawdown was 8. 9 feet, 13. 5 feet below the land surface
at the end of the 4 days' pumping. The coefficient of transmissibility
as determined from the recoveryrate of the water level was 136, 000
gpd per foot, It is probable that if the well had been deeper a
slightly larger value for the coefficient of transmissibility might
have been determined. However, the value determined is high and
is probably representative of the unconsolidated riverbed deposits.
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The irrigation well of Ben Luchini, also in the valley bottom of
the Rincon Valley, sec., 31, T, 17S.,, R. 4 W., about 1,000 feet
east of the river, was pumped for about 9 hours with a discharge
of about 1,000 gpm and a drawdown of about 14 feet. The well had
been pumped on previous days also., The coefficient of transmissi-
bility determined from the recovery of the water level was 167,000
gpd per foot, which is quite high,

The water supply well of the Atchison Topeka & Santa Fe Rail-
road at Las Cruces was pumped for 15 hours at an average rate of
about 64 gpm with a drawdown of 3.9 feet. This well at present is
reported to be 83 feet deep but originally it was drilled to 251 feet,
The coefficient of transmissibility was determined as 91,000 gpd
per foot. This value may be slightly lower than actual, as it is
probable that the sediments were not completely drained because
of the small drawdown. However, the value determinedis prob—
ably of the right order of magnitude for the sediments. The low
specific capacity of this well compared with the high coefficient of
transmissibility suggests that the perforations in the well casing
are encrusted, causing a large entrance loss of head of the water,

The irrigation well of the State College, 23.2E. 29, 143, located
on the valley floor, was pumped for 24 hours at an average rate of
1,270 gpm with a drawdown of 13 feet, to 26 feet below the land
surface, The well was reportedly drilled to 50 feet. The value of
the coefficient of transmissibility determined from the recovery
of the water level was 116,000 gpd per foot., As the drawdown in
this well was a large percentage of the depth of the well, it may
be that the actual value of the coefficient of transmissibility is
slightly higher. However, as stated for the other wells, the value
obtained is high and is what might be expected for the sediments.

The irrigation well of A, J. Osborn in sec, 14, T. 175., R. 5
W,, was pumped at 250 gpm for about 7 hours with a drawdown of
about 23 feet from the static level of 60 feet. This well is near the
northern end of the Rincon Valley, on the north side of Montoya
Arroyo above the valley floor, The value obtained for the coefficient
of transmissibility was about 13,000 gpd per foot., However, this
figure may not be correct because recovery of the water level did
notconform to theory, the curve obtained being composed ofessen-
tially 3 straight segments, (See fig. 10.) Other portions of the
recovery curve yielded values of 22,000 and 51,000 for the coef-
ficient of transmissibility., It is evident, though, that the formation
is less permeable than that of the valley floor,

Another irrigation well above the valley floor, belonging to Lloyd
Welch, was pumped at 700 gpm for 10 hours with a drawdown of
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9 feet. This well is on the south side of Tierra Blanca Creek in
sec, 26, T, 17 S., R. 5 W., about 2 miles south of the Osborn
well, The coefficient of transmissibility obtained from the re-
covery of the water level was 298,000 gpd per foot, which is very
high, This well reportedly penetrated 43 feet of good gravel be-
low the water level in a total depth of 88 feet, which may account
for the high value obtained on this short test. It is probable, had
the pump been operated for a longer time, the effect of the pump-
ing would have reached beyond the extent of the gravel stringer
and a smaller value of the coefficient of transmissibility would
have been obtained.

The new city well 5 of Las Cruces, drilled to 300 feet, was
pumped for 3% daysat 250 gpm. The maximum drawdown of water
level was about 12 feet below the static level of about 186 feet be-
low land surface. The value of the coefficient of transmissibility
as determined from the recovery of the water level was 73,000 gpd
per foot. This well is located on the bluff east of Las Cruces, out
of the valley, in sediments of the Santa Fe formation. The value
of the coefficient of transmissibility determined from this well is
possibly higher than the average for the bordering mesas.

The following table summarizes the figures of the coefficient of
transmissibility determined from pumping tests on the wells,

Coefficients of transmissibility determined from pumping tests on wells in the Rincon
and Mesilla Valleys

Lpecific Coefficient
Well location DischargelDrawdownfcapacity| of

Sumber Name of owner (gom) | (£t (gpm  |ransmissibility

per ft) | (gpd per ft)

On valley floor
17.4,31, 111 Ben Luchini 1, 000 14 71 167,000
19.3.4,331 B. S. Thurman 660] 9 73 136, 000
23,1E.13.244A. T. & S. F. Ry, 64] 4 16 91,000
23, 2E. 29. 143[New Mexico College of A.& M. A, 1,270] 13 98 116, 000
Above valley floor

17.5.14.212 [A. J. Osborn 250 23, 11 13, 000
17.5.26, 242 [Lloyd Welch 700 9 78 298,000
23. 2E. 8. 434 ity of Las Cruces 250] 1 21 173,000

WATER-TABLE GRADIENTS AND FLOW OF DRAINS

The coefficient of transmissibility was determined also by cor-
relation of the slopes of the water table to a few drains and the
flow of the drains, in order to have an independent check upon the
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coefficients of transmissibility determined from the pumping tests
on wells.

Two lines of auger holes were installedin February 1947 across
the Park Drain, along Holt and Seale roads about 5 miles south of
Las Cruces, extending about 1, 800 feet to 2,900 feet from both
sides of the drain, Water-level measurements were made at in-
tervals of 2 weeks in the auger holes and the gain in flow of the
drain between the 2 hole lines was measured every month by
Mr. Williams or Mr., Carbine of the U, S. Bureau of Reclamation,
Values of the coefficient of transmissibility were determined every
month by using the gradient of the water table determined from the
measurements made on the auger holes within a few days of the
measurement of the gain in flow of the drain in that section. If
conditions were ideal, that is, if equilibrium of the water table
and the drain were established and all measurements were accurate,
it would be expected that the coefficient of transmissibility deter-
mined every month would be the same. However, application of
irrigation water to the lands during the growing season results in
an unstable condition not only between the water table and the drain
but of the water table at the points of observation. The result is a
range of figures for the coefficient of transmissibility determined
every month, An average of the figures for 12 months, a full cycle,
is expected to approach the true magnitude of the coefficient of
transmissibility. The figures are given in the following table along
with the water-table gradients on each side of the drain and the
gain in flow of the drain between the 2 hole lines, which has been
converted to accretion per mile as the 2 hole lines are 6,800 feet
apart. Also, as the southern auger hole line is not perpendicular
to the drain, the gradients on this line have been multiplied by
1,765 to convert the figures to a gradient perpendicular to the
drain, The elevations of the water level are in feet above the
3, 800-foot level of the U. S. Bureau of Reclamation datum. The
hole numbers indicate the distances of the auger holes from the
drain, in feet, The slope of the water table to the drain for several
months is given in figure 14, The magnitudes of the coefficient of
transmissibility obtained for each month ranged from 52, 500 to
116, 000 with an average of 76, 000 gpd per foot,

The U. S. Bureau of Reclamation at various times has made
studies of the drainage conditions in local areas. The studies in-
cluded establishment of lines of auger holes across certain stretches
of the drains, These studies were made a number of years ago,
and not all the data are available. Measurements of water-table
elevations in holes as shown on water-table profiles across 6
drains were complete enough to be of some use in determining the
coefficient of transmissibilities. The locationof some of the auger-
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hole lines along the drains was not given. Some profileshadonly
a few holes, whereas others had as many as 18 across the drain
in question. The gain in flow of the drain was not given in any
case, To determine the water-table gradients the change in water
level in a distance on each side of a drain on each auger-hole line
was noted. All the gradients for the cross sections of a particular
drain were then averaged and doubled. The average gain in flow
of the drain through the section of the auger-hole lines was as-
sumed to be equal to the average accretionof the drain as a whole
for the particular month. The coefficients of transmissibility so
obtained are of course subject to many errors but should show the
magnitudes to be expected.

By using water-table gradients obtained from 4 auger-hole lines
across the Rincon Drain, covering a distance of 4, 430 feet along
the drain, for an unknown month in 1926 and the mean accretion
per mile for the total length of the drain for 1926, a mean coeffi-
cient of transmissibility of 96, 000 gpd per foot was obtained. The
coefficient of transmissibility determined from using the month
having the minimum accretion to the drain was 64, 000 and that for
the month having the maximum accretion was 134, 000,

Water-table gradients were available for 18 auger-hole lines,
established in July 1930, that extended eastward from the drain to
the river along nearly the entire length of the Picacho Drain,
Gradients to the west of the drain were not given but as the drain
is mainly ariverside drain and probably receives most of its seep-
age from the river to the east, the gradients on the west side were
assumed as being 0, 4 of those on the east side. By using the aver-
age accretion per mile of the drain for its total length for July
1930, a coefficient of transmissibility of 77,000 gpd per foot was
obtained.

The average of water-table gradients for May and August 1927
was obtained onnine auger-hole lines extending on both sides of the
West Drain. By using the average accretion of the West Drain for
its total length, for the months May through August 1927, a coef-
ficient of transmissibility of 135,000 gpd per foot was obtained.

Water-table gradients for July 1930 were obtained for 9 auger-
hole lines across the lower portion of the Del Rio Drain near
Mesquite, 6 lines of which extended on both sides of the drain.
By using the average gain in flow of the Del Rio Drain for its full
length for July 1930, 2. 8 cfs per mile, a coefficient of transmissi-
bility of 60,000 gpd per foot was obtained.
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The total length of the Del Rio Drain includes about 11 miles of
the Park Drain, an interior drain, The average gain in flow of the
Park Drain is undoubtedly less than that of the Del Rio Drain,
which parallels the river. If it is assumed that the accretion of
the Park Drain is about the same as that of the Mesilla Drain, al-
so an interior drain, which for July 1930 was 0. 8 cfs per mile,
then a correction of 9 cfs is to be subtracted from the flow of the
Del Rio Drain. The flow of the Del Rio Drain is then about 81 cfs
for 27 milesor a gain in flow of about 3, 0 cfs per mile., The coef-
ficient of transmissibility, using this value of the accretion, is
64,000 gpd per foot, not essentially different from the 60, 000
obtained above.

Water-table gradients were obtained for July 1930 for 7 auger-
hole lines along the Mesquite Drainextending west from the drain,
north of the town of Mesquite. Gradients east of the drain were
estimated and the average gain in flow per mile of the East Drain,
into which the Mesquite Drain empties, for the month of July 1930
was used., The coefficient of transmissibility so obtained was
47,000 gpd per foot, which is not reliable because of the large
number of assumptions used.

Water-table gradients were obtained for July 1930 for 11 auger-
hole lines that extended west toward the river along the lower 23
miles of the Anthony Drain. Gradientseast of the drain were esti-
mated and the average gain in flow of the drain for its full length
for the month of July 1930 was used. The value of the coefficient
of transmissibility obtained was about 54, 000 gpd per foot.

The coefficients of transmissibility obtained from the profiles
are given in the following table. Part of the variance in the coef-
ficients is due to assuming that the water-table gradients obtained
were representative of the drain as a whole or that the average
accretion for the drain as a whole was equal to that through the
stretch covered by the auger-hole lines; in a few cases it is due to
estimation of the gradients on one side of the drain. As these
drains are in widely separated parts of the valleys, a range in
values of the coefficient of transmissibility is to be expected from
the nature of the sediments.

The coefficients of transmissibility obtained by correlation of
water-table gradients to several drains withaccretion to the drains
are somewhat less than those obtained from the pumping tests. This
may be caused by the stratification of the sediments, which would
reduce the depth of the effect of the drains. Because the coefficient
of transmissibility is the product of the thickness of the aquifer and
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Coefficients of transmissibility determined from auger-hole profiles across various
drains 'in the Rincon and Mesilla Valleys

Drai Leneth of Double Accretion to drain t,f,f;ff,’;;iﬁfﬂ of

- (xiriil;)l :xencxtll:sr)l radient | (cfs per mile) (gpd per ft)ty
Rincon.......... 6.5 0.8 0.0022 1,75 96, 000
PicachO...eren. 7.3 5.3 . 0030 1.90 7,000
Westoeeecrraned 28.3 2 . 0019 2,1 135, 000
Del Rio...cvuneed 237,17 3 . 0057 2.8 60, 000
Mesquite, ....... 322, 8 2.5 .0031 3.2 47,000
Anthony......... 7.9 2.5 . 0025 1.1 54,000
AVETage.eureerrarssiasseseressrensornsssssnsscssasssssarasensns 78,000

1Length at time of measurement of water-table profile.
2Includes Park Drain, an interior drain,
3East and Mesquite Drains.

the permeability of the aquifer, the resulting value obtained from
the drains might be expected to be lower than that obtained from
wells. Also, the coefficient of transmissibility obtained from the
drains is a transverse transmissibility, across the valley, which
perhaps is less than the transmissibility along the valley.

It seems probable that the average coefficient of transmissibility
for the alluvial valley fill as a whole can be taken as 75, 000 gpd
per foot. On the basis of the poor performance of wells on the
higher lands bordering the valley as compared with those in the
valley and pumping tests on wellsin the Santa Fe formation in this
and other areas, it appears that the coefficient of transmissibility
of the higher lands bordering the valley is less than half that of the
alluvium in the valley and probably does not exceed 30, 000.

SPECIFIC YIELD

The specific yield of an aquifer, defined on page 90, is a meas-
ure of the ability of the aquifer torelease water to wells under the
action of gravity and is difficult to determine either in the fieldor
in the laboratory. Determination depends upon many factors that
cannot be readily evaluated. The percentage of water in an aquifer
that can be drained by gravity depends not upon the amount of pore
space but upon the size of the connecting pore spaces. Also, the
amount of water drainedis dependent upon the length of time drain-
age takes place. In well-sorted sands the porosity is fairly large,
possibly approaching 50 percent, and a large percentage of the
available water would drain out, under the force of gravity, ina
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short time. However, it is problematical when complete drainage
would take place—probably a matter of years. The longer drain-
age takes place, the greater the volume of water recovered from
a given volume of an aquifer. Owing to the effect of capillarity,
a lowering of the water table by a short period of pumping rep-
resents less extraction of water from the sediments than would
occur from an equal lowering of water level by a long period of
pumping.

In well-sorted gravels, which have a porosity about equal to
that of sand, the percentage of water draining out in a short time
would be larger than for sand. Claysin general have a high poros-
ity but because of the small size of the grains and pores the capil-
lary forces are large and the amount of water that will drain by
gravity may be negligible.

The alluvial fill of the Mesilla and Rincon Valleys is variable
and consists of mixtures of sand, gravel, silt, and sandy clay,
as well as some lenses of well-sorted gravel or sand. The specific
yield of such sediments also would be variable.

The specific yield of eight various sands tested by Hazen
(Meinzer, 1923, p. 54) ranged from 23 to 37 percent. The specific
yield for 36 samples from the fill of major stream valleys of San
Diego County, Calif., was estimated by Lee (Meinzer, 1923, p.
60) as between 33 to 37 percent by volume, with a practical value
of between 20 and 25 percent.

Probably a specific yield of about 25 percent would be an average
for the valley fill as a whole in the Rincon and Mesilla Valleys.

GROUND-WATER DEVELOPMENT
PREVIOUS DEVELOPMENT

Pumping of ground water from wells for irrigation in the Mesilla
Valley is not new but, as indicated by Follett, was practiced as
long ago as about 1896 by a man named Schiller, who irrigated
about 800 acres that had been formerly served by the Dona Ana
ditch (National Resources Committee, 1938, v. 1, p. 312).

The variable nature of the flow of the Rio Grande in the years
prior to construction of Elephant Butte Dam caused much crop
loss and induced a number of farmers to.installirrigation wells in
order to have a dependable water supply. Slichter (1905, p. 51-
73) gave data on 10 irrigation wells in 1904 in the vicinity of Las
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Cruces and Mesilla Park and 3 near Berino. The construction of
the wells and the pumping equipment ranged from poor to good.
All pumps but 1 were of the horizontal centrifugal type, set in open
pits about at the water level, The diameters of the wells ranged
from 5 5/8 inches to 12 inches, only 2 being more than 10 inches,
The wells ranged from 48 to 75 feet in depth and had from 8 to 18
feet of strainer in the bottoms. The measured discharge of the
wells ranged from 131 to 1,000 gpm with specific capacities of
about 6 to 88 gpm per foot of drawdown. The first irrigation wells
were the 2 of the Agricultural College at Mesilla Park (Slichter,
1905, p. 22). These 2 wells were each 48 feet in depth, of good
construction, and equipped with good motors and pumps. The 6-
inch well produced 800 gpm and the 12-inch well 1, 000 gpm, the
latter with a specific capacity of 88 gpm per foot of drawdown,

Lee (1907, p. 41-47) gave data on additional wells in the Mesilla
Valley, Nine of these wells, ranging in depth from 51 to 197 feet,
were of moderate to large capacity and discharged from 130 to
1,500 gpm,

A 12-inch well of the Agricultural College located on the Horticul-
tural farm near Mesilla Park was drilled in1905 to 62 feet and an
18 foot strainer was placed in the bottom. The pump discharged
1,000 gallons a minute. This well eventually filled with sand and
was replaced by a new well, Horticulture well 2, about 75 feet to
the southwest, This newer well was not successfulas the maximum
discharge was only about 250 gpm. In 1935 another well, Horti-
culture well 3, was drilled about 2 feet from the original location
of Horticulture well 1, Well 3 was successful and discharged about
1,100 gpm (New Mexico Agr. Exper. Sta. 1934-35, p. 53-38).
However, this well also gradually filled with sand until by November
1946 the sustained discharge was only about 250 gpm.

The 6-inch well of the Agricultural College, described above,
known as Irrigation Department Well 1, was replaced about 1915
by a new well, Irrigation Department Well 2, about 40 feet west of
well 1, Well 2, 12 inches in diameter below the pit and only43
feet deep, discharged 1,400 gpm. Well 2 also filled with sand and
was in turn replaced in 1935 by Irrigation Department Well 3,
about 35 feet north of well1, Well 3 initially was a poor well but
after about 2 weeks of development of the well its discharge in-
creased to a maximum of 1,625 gpm, This well is still in use at
the present time, and a pumping test of it is described in another
section of this report.

An irrigation well of the old Shalam Colony is described by Lee
(1907, p. 45). This well consisted of a circular pit 18 feet in
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diameter to a depth of 30 feet, with the sidesand bottom cemented.
Five wells were drilled in the bottom of the pit, of which 3 were
6 inches in diameter and drilled to a depth of 90 feet, 1 was 12
inches in diameter, drilled to 90 feet, and the other was 6 inches
in diameter, drilled to 197 feet, The pump discharged 1,500 gpm
with a drawdown in the pit of 18 feet. This well, now owned by
Rudolf Garcia, is still in existence. In November 1947 a turbine
pump was installed and reportedly pumped 1, 000 gpm with a draw-
down of 16 feet, The well is in the northwest corner of the NEl4
sec, 21, T. 22 S., R. 1 E., about 400 feet west of U, S, Highway
85,

A well, known as the Mesa Pumping Plant, was drilled about
1908 at the Agricultural College, on the low bench on the east side
of the river. A concrete-lined circular pit was dug to water at 70
feet and a 12-inch hole sunkan additional 31 feet, which penetrated
fine gravel for 12 feet and below this very fine sand, A 20-foot
strainer was inserted into the bottom of the well. The discharge
of the well was 354 gpm with an estimated specific capacity of
about 16 gpm per foot of drawdown, as computed from the water
horsepower reported (Fleming and Stoneking, 1909, p. 31. 32).
This well is still in existence and because of its relatively poor
water, as compared to that from the newer college wells, is used
primarily for filling the swimming pool at the college.

Many of these older wells were of small capacity. However, the
type of pumps and motors, the comparatively shallow depths, and
the small length of strainer in many of the wells suggest that the
small discharges were due principally to the well construction and
equipment rather than to formations with low permeability., Many
of the wells when pumped tended to fill with running sand.

PRESENT DEVELOPMENT

DOMESTIC SUPPLIES

The principal use of ground water in the Rincon and Mesilla
Valleys at the present is for domestic purposes. The entire
population of the area depends upon ground water for domestic
supply, nearly all of which is obtained from wells drilled in the
valley fill,

The city of Las Cruces obtains water for the municipal supply
from 6 wells drilled upon the edge of the mesa east of the city. The
production of these wells, when pumped individually, ranges from
about 200 to about 300 gpm per well. All 6 wells are located close
to a 2, 885,000-gallon reservoir. Because of the close spacing of
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the wells, which results in mutual interference of the pumping
effects, the total output with all 6 pumps operating is estimated
to be not more than 1,200 gpm or 1,728,000 gpd. Before the
addition of the last 2 wells in 1947, the consumptionof water during
the summer was such that the 4 wells were operated continuously
during the day and 3 during the night. The maximum daily con-
sumption in 1946 and 1947 is therefore estimated to have been
about 1, 000, 000 gallons, and the annual pumpage about 300, 000, 000
gallons.

The village of Hatch obtains its water supply from a group of
springs about 8 miles southwest of the town, in Spring Canyon
Arroyo. The town has a well, for emergency use, drilled near the
river levee, The maximum water consumption of the town is re-
ported to be about 45,000 gallons a day, with an average of about
500, 000 gallons a month.

Mesilla Park is furnished water by a privately-owned system
consisting of 4 wells, The daily consumption is estimated by
Mr. Archer, the owner, as about 10,000 gallons.

The New Mexico College of Agriculture and Mechanic Arts at
State College, east of Mesilla Park, obtains its water supply from
two wells drilled at the college above the level of the valley floor,
Another well isused for emergencies and for filling the swimming
pool. Anew well for domestic use, drilledin 1947, is not at present
equipped with a pump.

Residents of Rincon are furnished water by the Santa Fe Railway,
obtained from a well drilled on the south side of Rincon Arroyo,
about 3 miles northeast of Rincon. The discharge of the well is
estimated as 170 gpm on'the basis of the rate of filling of the water
tank at Rincon. The daily use of water is about 67, 000 gallons by
the railroad and about 5, 000 gallons by the town,

Residents of the valleys not served by one of the above domestic~
supply systems generally obtain their domestic water from indi-
vidual wells at their homes. These private wells range from shallow
dug or driven wells equipped with buckets or pitcher pumps to
jetted wells more than 300 feet in depth, Most of the jetted wells
have casing 3 inches in diameter, with no perforations and draw
their water from the lower end of the casing, which usually is set
at the top of a gravel or coarse sand deposit immediately below a
clay lens, The deeper wells generally have been drilled to seek
water of a better quality than that near the surface. Some wells
that were intended to be drilled to only shallow depths for good
water were reportedly drilled deeper before a coarse sand or
gravel deposit was encountered below a suitable clay lens. If
wells of this type end in fine sand, the sand may partly fill the
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casing when the well is pumped, resulting in reduced yield. Many
of the domestic wells are equipped with small automatic pressure
pumps.

IRRIGATION SUPPLIES

Development of irrigation wells was quite rapid in 1947 and 1948
as a result of the anticipated shortage of surface water, At the
end of 1946 about 11 irrigation wells were inoperation in the Rincon
and Mesilla Valleys, 5 of which had been inoperation for a number
of years. By the end of 1947 about 45 additional wells has been
drilled for irrigation and other wells were in the process of being
drilled, However, not all the new wells were equipped with pumps
and a few, undoubtedly, will prove unsuccessful, About 70 wells
drilled in the Mesilla and Rincon Valleys by February 1948 appar-
ently had or would have sufficient water for irrigation.

Twelve of the irrigation wells drilled and equipped with pumps
by the end of 1947 are on the side slopes of the valleys, above the
level of the valley floor and present canal system., Eleven of these
wells of which 9 were drilled in 1946 and 1947, are in the Rincon
Valley, and the other 2 are in Mesilla Valley.

Owing to the anticipated shortage of surface water in 1948, normal
winter releases of surface water were suspended from the end of
the growing season in 1947 to the beginning of the growing season
in 1948. No surface water was to be delivered in 1948 to lands
classified as suspended, and only 2 acre-feet per acre was to be
allowed initially on the classified lands., Because of these water-
conservation measures, many irrigation wells were drilled to
serve tracts of land devoted to truck crops that require winter
irrigation and to tractsclassified as suspended., However, irriga-
tion wells have been drilled also on SCC classified lands (p. 18)
as a crop-insurance measure in the event of a shortage of surface
water,

PERFORMANCE OF EXISTING WELLS

The discharge of a well, other things being equal, is dependent
upon the size and condition of the pump and its speed, whichin
turnis dependent upon the amount of power available., A pump dis-
charging only a few gallons a minute does not in itself indicate
whether the well is a poor well or a good well, In order to make a
comparisonbetweenwells the specific capacities are usually given,
expressed in gallons a minute per foot of drawdown, For a partic-
ular well this value is generally regarded as nearly constant for
reasonable values of drawdown. For cased wells the specific

317267 O -~ 55 -8
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capacity depends to some extent upon the perforations inthe casing,
If they become plugged or are insufficient in total area a low specific
capacity may be indicated even though the aquifer is highly
permeable.

The ultimate yield of anddrawdown of water level in most of the
wells can be inferred from the hydrologic characteristics of the
aquifer, the coefficient of transmissibility, and the specific yield.
Based on results of pumping tests and correlation of drain flow
with ground-water gradients, the average coefficient of transmissi-
bility for the Rinconand Mesilla Valleys is estimated to be 75, 000
gpd per foot, In other areas of New Mexico where irrigation from
wells is done successfully the average coefficient of transmissibility
ranges from about 50,000 to about 100,000. In addition to the
favorable coefficient of transmissibility, the water is quite shallow
under the valley floor of the Rincon and Mesilla Valleys as com-
pared with depths to water of 30 to more than 100 feet in other
areas in New Mexico where ground water is pumped.

_ Reliable information on some of the present irrigation wells in
the Rincon and Mesilla Valleys is lacking, particularly of those
that had not been equipped with pumps by the time field work on
this investigation had ended. Of 9 wells in the Rincon Valley floor
equipped with pumps, the discharges, either measured or reported,
range from 250 to 1,000 gpm. The specific capacities of 5 of the
wells range from 57 to 96 and average about 70 gpm per foot of
drawdown, values which indicate good irrigation wells.

In additionto the irrigationwells inthe valley floor in the Rincon
Valley, about 15 wells have been drilled on the alluvial fans of the
arroyos west of the valley, 12 of which are equipped with pumps.
The discharges of 11 of these wells, either measured or reported,
range from 250 to 850 gpm and the specific capacities of 10 of them
range from 11 to 100 and average about 50 gpm per foot of draw-
down,

Two wells above the valley floor in the Rincon Valley, drilled
by Mr. Osborn for irrigation, were unsuccessful. Well 16, 5. 25.
341, in the alluvial fan of Percha Creek, produced only about 125
gpm with a drawdown almost to the bottom of the well. Well
17.5.10. 442, on top of the bluff of the Santa Fe formation over-
looking Montoya Arroyo, obtained only a small quantity of water,
which was under sufficient pressure to rise to about 30feetabove
the adjacent arroyo bed.

In the Mesilla Valley, by the end of 1947, there were about 24
irrigation wells on the valley floor and 2 on the alluvial slopes
above the valley floor that were equipped with pumps. Also com-
pleted were 4 wells on the valley floor and 3 above the valley
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floor that were drilled for irrigation but not equipped with pumps.
In addition, there were other wells in the process of being drilled.
Only 4 of these 33 wells were in existence prior to 1947, and 1 of
the new wells, on the horticultural farm of the State College, is a
replacement of a previous irrigation well,

As most of the irrigation wells in the Mesilla Valley are quite
recent, their performance characteristics are not generally known,
This is especially true of the drawdown of the water level when the
wells are being pumped. The reported discharge from 16 of the
wells on the valley floor range from about 600 to more than 2, 000
gpm, with reported specific capacities for 8 of the wells ranging
from less than 20 to about 60 gpm per foot of drawdown, The dis-
charge measured for 2 wells were 1,100 and 1,270 gpm, with
specific capacities of about 25 and 97,

As tractors furnish power for many of the wells at the present
time, it is probable that the pumps are not being operated at
capacity. Continued use of the wells generally results in an in-
creased capacity as the fine sand from the formation around the
well is removed. Running sand tends to fill the wells and causes
the ground surface to cave. In order to keep the sand from filling
the wells, constant pumping of the wells during development should
be continued as long as the water contains sand. In addition to this
trouble with sand, the inadequate perforations in some wells be-
come plugged with fine gravel and sand.

The T. L. Simpson irrigation well furnishes an example of the
effect of sand running into a well and of inadequate or clogged per-
forations, The well was drilled to a depth of 80 feet and the lower
20 feet of the casing was perforated with a Mill's knife, Large
gravel was penetrated from 55 to 80 feet. Initially the pump dis-
charged a maximum of about 800 gpm when the water level was
drawn to the bottom of the pump suction pipe at about 60 feet, After
cleaning out 10 feet of sand and gravel that had come into the well
and reperforating the casing, the discharge of the pump was in-
creased to 1,200 gpm with a smaller drawdown, :

In order to reduce caving of the groundsurface around the well,
many wells are not drilled larger in diameter than the casing,
The annular space between the hole and the casing is then filled
with gravel, which fills the cavity that is formed by removal of the
sand when the well is pumped. So far as the long-term yield of
the well is concerned, gravel packing does not increase the dis-
charge of the well, The ultimate production of a well is dependent
upon the permeability of the formation surrounding the well at a
distance and cannot be changed by the addition of the gravel,
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Packing together of the gravel and sand and filling of the perfora-
tions by the mixed gravel and sand may cause the permeability
around the well to be lower than that of the sand alone and may
actually decrease the discharge of the well at a given drawdown.
Wells that can be developed by removal of the sand without caving
of the ground surface and without the gravel will be as productive,
if not more so, than if gravel is used. If a large amount of gravel
is used, if the perforations of the casing remain open, and if the
porosity of the gravel is not reduced by the sand, the gravel serves
to enlarge the effective diameter of the well, decreasing friction
and consequently increasing its specific capacity. Gravel of a
single size has a high porosity and is to be preferred to gravel of
mixed sizes, which packs tighter and results in a lower porosity.

Performances of the present irrigation wells indicate that suc-
cessful wells can be obtained nearly everywhere on the valley
floor of the Rincon and Mesilla Valleys, provided that proper drill-
ing and development methods are used to care for the large amounts
of fine running sand. Reports of drillers suggest that more fine
sand may be found in the lower part of the Mesilla Valley than in
the remainder of the valley. Wells in the Selden Canyon area of
the Rincon Valley and in the extreme upper part of the Mesilla
Valley will be near mountain masses which delimit the sediments
supplying water to the wells and result in comparatively large
drawdowns after a period of time.

Irrigation wells on the alluvial slopes above the valley floor
generally will be successful, although the capacity of most such
wells will be smaller than that of wells in the Quaternary alluvial
fill of the valley, Some attempts to obtain wells on the alluvial
slopes will fail because of the local predominance of clay and fine
sand mixed, Some differenceis to be expected in the permeability
of the undisturbed Santa Fe formation that forms the bluff along the
valley and of the alluvial fans, slopes, and arroyo deposits formed
from the erosion of the Santa Fe formation. However, no definite
difference in the yield of wells drilled in these deposits has been
noticed, good and poor wells having beencompleted in both the un-
disturbed and the reworked deposits.

FUTURE DEVELOPMENT

The extent to which irrigation from wells will be practiced in
the future is dependent in large measure on whether surface-
water supplies for the project lands continue to be insufficient,
It isalso dependent on whether farm prices conductive to develop-
ment of new lands continue in effect. The present average farm
cash return is at an all-time high, with indications that favorable
conditions will continue for some time.
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Even if sufficient surface water becomes available for the proj-
ect lands, including those classified as suspended, the incentive
for development of irrigation wells on high lands bordering the
valley will remain. The initial cost of such land is comparatively
small and its economic development probably can compete favor-
ably with that of the project lands.

The acreage of land that can be irrigated by surface water in the
Rincon and Mesilla Valleys has reached the maximum possible,
beinglimited primarily by the amount of water available, In general
less thanone-third of the suspended land has been given water each
year, It is supposed that in a dry year this part of the suspended
land, about4, 600 acres in1946, would not be allowed to have water,
Therefore in such a dry year, when even land having a full water
right might not have a full supply of water, there would be a tend-
ency for farmers who have large tracts of suspended land to in-
stall pumps. This might also occur where anacreage of suspended
land is being farmed in conjunction with land having a water right,
A small tract of suspended land probably would not be irrigated in
a dry year as in general it would not be economically feasible to
install an irrigation well and pumpon a tractof less than 20 acres,
If there happened tobe a few such small tracts adjoining each other
it is possible that the owners might put down a cooperative well,

In 1946 there were 135 tracts of 20 acres or more of suspended
land of all classifications in the Rincon and Mesilla Valleys, in-
cluding the Texas portion of Mesilla Valley, with a total area of
5,822 acres, as given in the following table. This might be an
indication of the maximum area of suspendedland upon which wells
would be drilled for irrigation. This areaof 5,822 acres is slightly
more than the 4,606 acres of suspended land reportedly irrigated
with surface water in 1946, although not necessarily comprising
the same tracts of land, The suspended land irrigated in 1946 was
mainly land classified as seeped (waterlogged).

In addition to suspended land in the valleys that might be irrigated
with ground water, a large part of which is now irrigated by sur-
face water, new land susceptible to ground-water irrigation is
available that is not now being farmed. This additional land is not
now being farmed, This additional land is not within the area served
by canals and some of it is located outside the boundaries of the
Elephant Butte Irrigation District, The results of a reconnaissance
survey by G. R. Chenot include the estimated maximum acreages
of land that might be susceptible to irrigation by water from wells,
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The acreages, given in the following table, have been divided into.
areas inside and outside the boundary of the Elephant Butte Irri-
gation District,

Estimateq acreage of new land inside and outside the boundaries of the Elephant Jutte
Irrigation District that might be susceptible to irrigation by ground water

Inside Outside Total

(acres) (acres) (acres)
Rincon Valley......cecue.. vesensansan vesesnssan 900 4,700 5,600
Mesilla Valley (N. MeX. )evvecresareresaceene 2,000 4,700 6,700
Mesilla Valley (Tex. ). ves] eee 200 900
Totaliuiiseeceaecsecseenssanieocnaneneas creevaa 2,900 10,300 13,200

The area in the Rincon Valley susceptible to ground-water irri-
gation was determined by sketching, in the field, the lands that
were fairly smooth, not cut by large arroyos, not too rocky, and
with gentle slopes. The valley sheets of the Bureau of Reclamation,
tothe scale of 1 inchto2,000 feet, were used as a base for sketch-
ing. None of these lands were on the higher mesaland; practically
all were in arroyo deposits,

The area of land in the Mesilla Valley susceptible to ground-
water irrigation was sketched upon the standard U, S. Geological
Survey topographic maps, which had a scale of 1:62, 500, about1i
inch to the mile, with a contour interval of 25 feet. The lands were
limited to those having an altitude of not more than 100 feet above
the river, Lands included were those with gentle slopes that were
fairly smooth, not too rocky, and not cut by large arroyos. Most
of the favorable land was located on the east side of the river on
the low benches and below the upper mesa surface,

These acreages of land suitable for ground-water irrigation are
gross or maximum figures and would be reduced by the areas
needed for roads and other improvements, areas having land not
suitable for farming, and areas in which successful wells could
not be obtained. Some areas of rough lands or lands having a large
slope probably could be leveled and terraced with the large earth-~
moving machinery now available.

It seems probable that about 15, 000 acres of suspended and new
land might eventually be irrigated with ground water, provided
that conditions remain favorable for such development, If.such
development occurred, the minimum amount of water consumed
annually on these lands would be about 38, 000 acre-feet, on the
basis of 2,5 acre-feet per acre. As a large part of these lands is
on the higher ground along the edges of the valley, only a part of
this water at the outset would be diverted from the drains or the
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river, However, as all the ground water in the valleys and mesas
is connected with and contributes to the flow of the drains, any
pumping must eventually mean a decrease in drain flow, in the
long run equal to the amount thathad been pumped, less any return
of irrigation water and any small amount saved by reduction of
evapotranspiration losses.

PUMPING OF GROUND WATER

GENERAL CONDITIONS

Pumping a well results at first inlowering the water level in the
well and in the aquifer immediately surrounding the well, forming
the so-called cone of depression in the water table, The rate of
lowering of the water levelis initially rapid but gradually slackens
astime goes on. The drawdown atany particular time is dependent
upon the rate and length of pumping and the hydrologic character-
istics of the aquifer. In time, lowering of the water level occurs
at greater and greater distances from the pumped well, the area
affected continually expanding but at a diminishing rate, Stability
of the cone of depression is not attained, until an area of rejected
recharge or an area of ground-water discharge is reached,

In many localities, areas of rejectedrecharge and ground-water
discharge either do not exist or are at such great distances that
water pumped must be taken from storage for years, with a conse-
quent continual lowering of the water table, All water pumped from
wells is balanced by a loss of water somewhere in the ground-
water system, commonly from the amount stored underground or
from the amount seeping out of the aquifer; often in humid regions,
but less commonly in arid regions, the ground-water pumpage is
compensated for by a reduction inthe discharge to streams in re-
charge areas (rejected recharge) that occurs because the aquifer
is full,

Areas of ground-water discharge in the Rincon and Mesilla
Valleys are the drainage ditches, where lowering of the water
table would result ina decreasein the accretion of the drains, and
the relatively small areas of waterlogged (seeped) land where a
lowering of the water table would decrease the evaporation and
transpiration of the ground water. Also, in sections of the river
where the river level is below the level of the ground water, a
lowering of the water table would result in a decrease of the accre-
tion to the river, such as would occur with a drain,

Areas of rejected recharge are sections of the river where the
water level in the river is above and in direct contact with the
ground water., A lowering of the water table in such areas would
induce a larger amount of water to seep from the river,



GROUND-WATER DEVELOPMENT 115

The increased seepage from the river to the aquifer and the de-
creased drain flow and return seepage to the river that would re-
sult from the pumping would not make more water available to the
project as a whole but, instead, would divert to the pumps water
that would otherwise be available as surface supply lower down
the valley. However, any water saved by pumping that is now lost
by evapotranspiration in the waterlogged areas would result in an
actual increase in water supply for beneficial use in the project.
Unfortunately, the amount of water savedfrom transpiration would
be small, as only 5, 135 acres within the boundaries of the Elephant
Butte Irrigation District in the Rinconand Mesilla Valleys in 1946
was classified as seeped. Part of this seeped land is already
farmed, and partof it isinareas distant from likely sites for wells,
or near the river or outlets of the drains, where a substantial
lowering of the water table would be unlikely., Transpiration by
plants in rights-of-way along the banks of canals, laterals, drains,
or the river could not be reduced significantly by a lowering of the
water table,

Additional suspended land classified as rough, sandhill, alkali,
poor-soil, isolated, and overflow—totaling 5, 483 acres—may have
sufficient native vegetation transpiring water, so that a lowering
of the water table would save water. However, of the 10, 985 acres
of land classified as suspended, 4,606 acres (mainly that classi-
fied as seeped), was farmed in 1946,

An indication as to the area of land from which water is trans-
pired to such an extent that some might be saved by a lowering of
the water table can be gained from the tables on pages 19 and 20,
Areas in which a lowering of the water table would not result in a
reduction of transpiration, such as rights-of-way, cities, and
irrigated land, or areas in which a lowering of the water table is
not possible, such as the river bed between levees and river and
canal surfaces, are listed in the following classification, The area
for cities had been increased from 1, 633 acres, shown for 1936,
to an estimated 2, 000 acres to take into account the growth of the
residential areas.

Classification of type of area

Acres Acres
Cities (1947 eStimate).cuuusiereererencerarererensecsennons ] 2,000
Irrigated (1947).ccucieerereeieecrniseserscesencerensraesnsnns 101,700
Rights-of-way (194T)..cecveesssanncene 8,300
River and canal surfaces (1936)...cc000veeeereencncncees 6,700
River bed, between levees (194T).ccurvernerverereanen 11,200
Total Classified ared cececiurrecsssnrancrcseciorencacdereasenccsesscesessorsssosnncshesesssanssen 129,900
Other lands (water consuming?)....cceee.. I . [ S 8,400
Total valley aread...ccceeeeeenes eerssersessnsessrsensscrssredecasarsrasece 138,300
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The difference between the total valley area and the areas named,
that is,8,400 acres, is presumably the maximum area under which
a lowering of the water table might effect a reduction in tran-
spiration losses, provided that this area had native vegetation
dependent upon shallow ground water. There may be some dupli-
cation in the areas of “river and canal surfaces” and “river bed
between levees,” but as some additional right-of-way areas have
not been determined the inconsistencies may be balanced. As not
all the area of 8,400 acres would be located where the effects of
pumping would be appreciable and as not. all the transpiration from
favorably located areas could be stopped, probably a few thousand
acre-feet of ground water in the areas of transpiration could be
salvaged by lowering the water table.

The effect of continuous pumping upon the water table is shown
in the vicinity of Las Cruces by the displacemert of the water-
table contours around the city wells, the college wells, and to
some extent around the Country Club well. (See pl. 1,) These wells
are located on the higher lands east of the valley, in T. 23 S., R.
2 E. The Country Club well is the southeasternmost well shown
in sec. 6, the 6 city wells are in a small group in secs. 8 and 17,
and the 2 used college wells plus 2 unused new wells are in a small
cluster in sec, 29. The cone of depression shown by the contours
of the water table around the city wells is quite apparent and indi-
cates a lowering of the water table of at least 10 feet and possibly
as much as 15 feet from the probable original level given by pro-
jected contours of the water table over the area affected. Small
cones of depression are indicated around the Country Club and
college wells, with a lowering of the water table of possibly 5 feet.

EFFECT OF PUMPING UPON FLOW OF DRAINS

The effect of pumping a well upon the flow of a drain or a river
that is in direct connection with the water table can be evaluated
theoretically with the aid of the following formula developed by
Theis (1941, p. 736).

n/2
2
P= @/m B-K sec” ugy,

[e]
in which
P=percentage of the pumped water takenfrom a river or a drain.
¢ =1.87a% 5/74,
a =distance from well to river or drain, in feet,
S = specific yield.
T =coefficient of transmissibility.
t =time since well began pumping, in days.
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In the development of this equation a number of simplifying
assumptions were made, The aquifer is considered to be homo-
geneous and isotropic. The coefficient of transmissibility of the
aquifer is considered constant, which for thick alluvial aquifers
may be approximately true. The course of the river or drain is
idealized as a straight line. The ground water is assumed to be in
free communication with the stream or drain; that is, the stream
bedis not soheavily siltedas to offer appreciably more resistance
to the movement of ground water than would normally occur in the
aquifer. This assumption may not be true for certain sections of
a river but would be true in the case of open drains. It is also
assumed that the stream or drain maintains a flow past the pumped
area and that the level of the water in the stream or drain is not
changed significantly because of the pumping.

It can be shown from the equation (Theis, 1941, p. 736) that
more than half the effect upon the stream or drain resulting from
the pumping of a well occurs between a point upstream from the
well at a distance equal to that of the well from the stream and a
point downstream the same distance, At greater distances up or
down the stream or drainthe effects of the pump rapidly diminish,
Therefore, if the stream or drainretains an approximately straight
line past the pump for distances of more than twice that of the
pump from the stream or drain, the equation will give usable
results,

The results will be affected significantly if the lowering of the
water level from pumping reduces the amount of transpiration
from the aquifer or if the effects of the pumping reach the limits
of the aquifer. This last condition will occur in the Rincon Valley
from Hatch northward, where the valley is flanked on the east by
the Caballo Mountains, and in the Selden Canyon area where the
aquifer is shallow and is flanked on the east and west by mountain
masses of the Sierra de las Uvas. The Mesilla Valley is flanked,
in general, by sediments having a lower coefficient of transmissi-
bility than that of the valley deposits. When the effect of the pumping
reaches the limits of an aquifer or reaches an aquifer where the
coefficient of transmissibility is less than in the aquifer being
pumped, the rate of decline of the water level caused by the pumping
will increase.

The theoretical effect of a pumping well upon the flow of the
river or a drain in the Rincon and Mesilla Valleys is shown on
figure 15, which has been computed from the formula by using the
average coefficient of transmissibility of 75,000 and a specific
yield of 25 percent for the Rincon and Mesilla Valleys. The per-
centage of the pumped water divertedby a single well from the flow
of a stream or drain is obtained from the graph by the value of the
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sloping line determined by the intersection of a horizontal line at
the distance of the well from the stream or a drain and a vertical
line at the time since pumping started. The residual effect of a
pumped well after pumping stops can be determined by the differ-
ence in effectcaused bya well pumping continuously from the time
of start to the time in question and a recharge well pumping from
the time of actual stop to the time in question.

This diagram shows that if a well inthe Rincon or Mesilla Valleys
were located aquarter of a mile from a drain the flow of the drain
would be reduced after 3 months of continuous pumping by 63 per-
cent of the pumping rate, after 6 months by 73 percent of the
pumping rate, and after 1 year by 81 percent of the pumping rate.
After 6 months of continuous pumping the flow of a drain would be
reduced by 88 percent of the pumping rate for a well located an
eighth of a mile from the drain, 73 percent for a well located a
quarter of a mile from the drain, 50 percent by a well located half
a mile from a drain, and 18 percent by a well located 1 mile from
a drain, Within 12 days 50 percent of the water pumped by a well
located an eighth of a mile froma drain would be diverted from the
drain,\but it would take about 2 years for a well located 1 mile
from a drain to have the same effect, If a well located a quarter
of a mile from a drain were pumped for 6 months and then stopped,
the drain would still be losing water 1 year after the start of
pumping, or its accretion would be reduced, at 8 percentof the
pumping rate,

As evident from the formula and the graph, if the distance from
the well to a drain is doubled the time necessary for the same
effect upon the drain is four times as long; that is, for the same
effect, the time varies as the square of the distance,

The effect of pumping upon the flow of a stream or a drain, in
which the water is in free communication with the ground water,
will be evidenced initially either by a decrease in the accretion of
ground water by a gaining stream or drain, or by an increase in
the rate of loss of water from a losing stream or drain, With
continued pumping, in the case of a gaining drain or stream, the
gradient of the water table would be reversed and the drain or
stream would lose water inthe sectionaffected and finally in either
case, if the pumping rate were great enough, the stream or drain
would be dried in that section,

In order to dry the drains, the pumping effect per mile of drain
must be at least equal to the accretion of the drain per mile, The
average drainflow accretion under the present conditions of an
average surface supply of water is about 0.8 cfs per mile in the
late winter months, increasing to almost2 cfs per mile in the late
summer, with a maximum range from about 0.5 to 2.5 cfs per.
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mile based upon the total lengths of the drains, Certain stretches
will probably show greater or less accretion than this, Wells
placed a quarter of a mile from a drain at 1-mile intervals, each
pumping continuously at the rate of 3 cfs, theoretically would dry
a drain in the summer under the present conditions of drain flow
after about 4 months of pumping., In a year with less than the
average supply of surface water, the flow of the drains wouldbe
less than normal and the amount of pumping required to dry the
drains would be less,

The theoretical effect of the pumping of a well upon the flow of
a drain is possibly somewhat greater than would actually occur at
any particular time because of clay layers that extend under the
drains, which might introduce a lag in the effects of pumping from
wells that extend below the clay layers.

If a well werelocated between drains or between a drain and the
river, the total depletion of their flow after any given period of
pumping from the well would be greater thanif only one drain were
involved. As theultimate effect is the same, locatinga well between
drains only speeds up the effect of the pumping, This accelerated
effect of the pumping probably would offset the possible lagcaused
by the stratification of the aquifer,

The maximum practical distance that a well can be located from
a drain or the river in the Rincon and Mesilla Valleys is about a
mile because of the narrowness of the valleys and the numerous
drains. At the northern end of the Rincon Valley in the vicinity of
Arrey, where there are no drains, a well on the valley floor could
be asfar asa mile from the river. Also, near Salem the maximum
distance from adrain thata well on the valley floor couldbe located
isabouta mile, In the remainder of the RinconValley the maximum
distance from either the river or a drain is less than a mile, in
general being closer tohalf a mile, and for a large number of wells
the average distance probably would be between a quarter andhalf
a mile. In some areas it would be necessary to locate a well near
a canal in order to be at a maximum distance from the river or a
drain,

In the Mesilla Valley, where drains are more numerous than in
the Rincon Valley, practically the only area where wells on the
valley floor could be more thana mile from the river or a drain is
in Las Cruces. The maze of drains in the rest of the valley pre-
cludes locating a well much more than half a mile from the river
or a drain and then the well might be near a canal, Also, in most
of the valley a well 'would be situated betweentwo drains or adrain
and the river, which would increase the total effect of pumping at
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any particular time over that upon one drain. For a number of
wells the average distance to the river or a drain probably would
be between a quarter and half a mile, and many of the wells would
be between two drains or between a drain and the river,

As the flow of the drains is derived principally from return
seepage from irrigated lands and from canals and as interception
of this seepage by a well results ina decrease in flow of the drains
such interception does not reduce the ultimate effect of the pumping
upon the flow of the drain.

SUPPLEMENTAL PUMPING OF GROUND WATER IN A DROUGHT PERIOD

Under the present conditions in the Rincon and Mesilla Valleys
the surface and ground waters are in approximate equilibrium,
The surface water is diverted throughout the year to the canals
and irrigated land and a certain percentage that is not lost by
evaporation and transpiration seeps underground and returns to
the river directly or by drain flow for reuse in the next lower
irrigation division, The drain flow, as stated before, is composed
almost entirely of return diversions and seepage of river water
but it contains a small amount of ground-water flow from the side
mesas. The drainflow is not waste water insofar as the next lower
irrigation unit is concerned but instead is counted upon as a part
of the water supply of the project, Thus, no water is wasted in
the project except by transpiration and evaporation—the total
amount of which is increased if water is used carelessly—and for
the small quantity that bypasses the lower unit, especially during
the winter,

Pumping of ground water for supplemental use does not represent
an additional supply or new source of water but rather a change in
in method, time and place of diversion of available supplies,

The pumping effect of one well upon a drain has been discussed
in another paragraph., The remaining water pumped that is not
diverted from the drains or the river or saved from evapotran-
spiration at any particular time is taken from storage. As seen
from the graph, figure 15, the percentage of water taken from
storage in the case of a single well pumping for 6 months ata
distance of a quarter of a mile from a drain is only about 27 per-
cent, Thus on a short-term basis of 1 year, only about a quarter
of the water pumped is taken from storage and represents water
not otherwise available during that year,

Thus, on a year-to-year basis, the net gain of water to the
district is that quantity of water pumped in excess of the decrease
in normal drainflow caused by the pumping. This net gain of water
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is water taken mainly from storage, that is, borrowed from the
ground-water supply. This borrowed water must be replaced in
future years if the flow of the drains is to return to normal.

If in future years no excess surface water is available to the
project to raise the ground-water level to the nonpumping stage,
then pumping must be continued, even in a year of normal water
supply, unless the pumped water is used more efficiently than
surface water, in which case the total amount needed would be
less and the debt to ground-water storage could gradually be
reduced.

The economy of a supplemental pumping project in the Elephant
Butte Irrigation District depends upon the quantity of water that
must be pumped. This in'turn depends upon how the gravity water
in the Rio Grande project is distributed to the various valleys,
what economies could be effected in its distribution, and what
salvage of water would occur by reason of the lowered water table
in a dry year, The distribution of surface water might be in pro-
portion to the average diversions, or to the average river deple-
tions, It might be assumed that pumping would be done in the El
Pasodistrict also, which would save some water that would other-
wise drain from the land, and thus provide more water for the
project; or it might be assumed that the El Paso district would not
install pumps also, in which case the Elephant Butte district might
be regarded as having an obligation not to interfere with the de-
liveries of water to the lower district. Some water would be saved
from evaporation by drying of the drains and by lowering of the
water table in waterlogged areas.

For the purpose of this study it is assumed that direct canal
waste would be largely eliminated throughout the project and that
the Elephant Butte district has no obligation to the lower district
to continue this direct loss. It is assumed also that an obligation
does exist to continue to deliver the average proportionate drain
flow, which is taken to be 40 percent of the gross diversions.

As stated on page 52, in a hypothetical year in which the sur-
face supply of water available for diversions is only half the
average, it is believed that 2. 28 feet of water could be delivered
to the farms, or about 1 foot less than that needed for successful
irrigation of the crops. If the additional foot of water were sup-
plied by pumping ground water into the canals, some loss of the
pumped water would occur, owing to waste and to seepage from the
canals. Owing to closer control of the pumps and to the shorter
distance that the pumped water would travel inthe canals as com-
pared with surface water, a wastage of 3 percentand a seepage loss
of 17 percent of the pumped water may be assumed. This combined
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loss of about 20 percent is compared with a probable minimum of
30 percentfor gravity water. Every additional acre-foot of pumped
water delivered to the farms, therefore, would necessitate pumping
about 1. 25 acre-feet.

However, pumping of wells would diminish the drain flow. This
decrease in drainflow presumably would necessitate a correspond-
ing decrease in the allowable diversions for the Elephant Butte
Irrigation District.

The narrowness of the valleys and the large number of drains
preclude locating pumps very far from either the drains or the
river. If a large number of pumps were installed, as would be
necessary for a district pumping system, the average distance
from a drain would be about a quarter of a mile, and it is expected
that the drains would be dried during the first summer of pumping
if only a small gravity water supply were available. The amount
of the drain flow in an average year is about 42 percent of the gross
diversions. In a dry year, with less excess water applied to the
lands, the drain flow is expected to be less, probably about 40 per-
cent of the diversions. In an assumed dry year when only 50 per-
cent of a normal gravity-water supply were available, 3.25 acre-~
feet per acre would be diverted in the Rincon and Mesilla Valleys,
of which 40 percent would be returned tothe system as drain flow,
leaving a total diversion used within these.valleys of 1. 95 feet. If
a pumping system were installed and the drains were dried, pre-
sumably 1. 95 feet would be the justifiable diversion to these valleys.
It has been assumed that, in a dry year, 3. 3 acre-feet of water per
acre is neededfor a full crop, that 30 percent of the surface water
diverted would be lost, largely by seepage from the canals, and
that about 20 percentof the pumped water would be lost by seepage
and waste from the canals. Therefore,

3.3 =1.95x 0.7 + pumped water x 0. 8;
therefore,

pumped water = 2. 42 acre-feet per acre.

Thus, in order to make up the deficiency of 1 acre-foot peracre
that would result from gravity irrigation alone in the assumed dry
year, it would be necessary to pump about 2. 42 acre-feet per acre,
This is the minimum amount with judicioususe of water. If canal
wastage were higher and the water were inefficiently used on the
land this amount would not be sufficient.

As there are water rights for about 88, 000 acres of land in the
New Mexico part of the project, the total pumpage of water would
be about 213,000 acre-feet and the total surface water diverted
about 172, 000 acre-feet.

317267 O - 55 -9
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The amount of water pumped from storage in the ground would
be the difference between the amount actually used by the crops,
assumed to be 2.5 acre-feet per acre, and the amount diverted
from the river, 1.95 acre-feet per acre, plus evaporation and
waste from the canal. The latter has been estimated as 3 percent
of the pumped water or 0.07 acre-foot per acre and 5 percent of
the gravity water or 0,10 acre-foot per acre, making the water
pumped from storage 0,72 acre-foot per acre per year.

Viewed in another way, the amount of water pumped from storage
would equal the difference between the total water pumped and that
partof the pumped and surface water that would return to the water
table. This amount from storage, all quantities being given in
acre-feet per acre, would be: the total amount pumped, 2. 42, less
the pumped water lost by seepage from the canals, 17 percent
(see p. 122) or 0, 41, less the gravity water lost by seepage from
the canals, 25 percent (see p. 52 )of that diverted, 0.49, less the
difference between the water applied to the land, 3.3, and the
consumptive use 2,5, or 0.8. The amount of waier pumped from
storage in 1 year would therefore be 0, 72 acre-foot per acre irri-
gated, or 63, 360 acre-feet for the 88,000 acres in the Elephant
Butte Irrigation District, The amount of water returned under-
ground by seepage from the canals and from the irrigated lands
would be 1. 70 acre-feet per acre or 39 percent of the total diver-
sions and pumpage of about 4, 4 acre-feet per acre.

The period of drought during which supplemental pumped water
might be needed is, of course, a matter of conjecture. A short
period of pumping would be relatively costly, The flow of the Rio
Grande at San Marcial above Elephant Butte Dam, at the head of
the Rio Grande project, averaged only 697 cfs in the 5-year period
1898 to 1902, inclusive, 46 percent of the 52-year average of
1, 530 cfs (International Boundary and Water Commission, 1946,
p. 4). During a period of drought the lake level at Elephant Butte
and Caballo Dams would be low and there would be less evaporation
loss than under average conditions. This reduced evaporation loss,
plus what water there was instorage atthe beginning of the drought,
would temper the actual decrease in flow of the Rio Grande. With-
out extensive study it appears, therefore, that a 5-year drought
period in which only half the normal supply of water would be
available for diversions is about the longest that could reasonably
be expected,

If pumping were done for 5 such dry years the total pumpage
from storage would be about 316, 800 acre-feet, neglecting water
saved from evaporation or transpiration, in waterlogged areas.
This amount of ground water would have to be replaced before the
flow of the drains would return to normal,



GROUND-WATER DEVELOPMENT 125

As the drains would have been dried by the pumping, the diver-
sions to the district in a year of average surface-water supply
following a periodof 5 years of pumping possibly would be reduced
by the amount that the drains would normally flow, or 42 percent
of the diversions, The actual diversion would then be 6.5-
(0.42 x 6.5) = 3,77 feet, This amount would make 2, 64 feet avail-
able for delivery to the farms, thus requiring additional pumping
of ground water to make up the difference to the 3, 3 feet believed
necessary for delivery to the farms. The amount of ground water
that would have to be pumped would be

3,30 = 3,77 x 0,7 + pumped water x 0, 8;
therefore,
pumped water = 0, 83 acre-feet per acre.

The amount of water that would seep to the water table in this
year would equal the seepage losses of pumped and surface water
from the canals plus the seepage return of excess water above the
consumptive use delivered to the farms, and would be

(0.83x0.17)+ (3. 77x0.25)+(3.30 -2.50)=1. 88acre-feetper acre.

The payment or reduction of the ground-water debt would be the
returnseepage inexcess of the pumpage, or 1. 05 feet. The number
of years required, while pumping 0, 83 acre-foot per acre, to pay
off the debt would be 5 x 0,72/1,05 = 3, 4 years.

The available surface-water diversions without pumping in the
fourth year of average surface supply, following the assumed 5
years of pumping, would be less than the average by the amount of
water that would have to be bypassed to the lower district to make
up for the reduction in average drain flow resulting from the re-
maining effects of the pumping. The amount of bypassed water, x,
plus the actual drain flow, .y, must be equal to the average drain
returnflowof 2. 73 feet(0.42 x 6,5)ina year of average diversions.
The actual drain return flow would be equal to 42 percent of the
actual diversions reduced by the remaining ground-water debt, The
remaining debt would be (5 x 0,72) - (3 x 1, 05) = 0. 45 foot.
Therefore:

x+ y= 2,73
and y= (6.50 -x) 0,42 - 0, 45;
therefore: x= 0,78
and the actual diversion would be:
6.50-0.78 = 5.72 feet.

The water schedule for the 5 years of about 50-percent average
surface supply followed by 5 years of average surface-water supply
is given in the following table:
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Comparison of irrigation water available as diversions to the canals of the Elephant
Butte Irrigation District, for 5 years of 50-percent average surface supply followed
by a period of average stirface supply

[Acre-feet per acre]

With supplemental Without supplemental
pumping pumping
Year of irrigation
g Pumped Surface Surface
water water water
| s coreessnsncanernas 2.42 1,95 3.25
2... 2,42 1.95 3.25
3... 2.42 1.95 3.25
4... 2.42 1,95 3.25
5 2,42 1,95 3.25
6 .83 3,71 6,50
7 .83 3,71 6,50
8 .83 3,77 6.50
9 .00 5,72 6.50
10 .00 6.50 6.50
14,59 33,28 48.15

Little net water can be gained to the Rio Grande project as a
whole by pumping ground water inthe Elephant Butte district, and
- the total amount of water received by the Elephant Butte district
under a pumping system is practically no more than would be
obtained from surface supplies, if the customary interest of the
El Paso district is preserved, The reason for this is, of course,
that the drain water is used again in the project and the district
has been assumed to be responsible for any decrease of the flow
of the drains resulting from pumping.

The ground-water debt could be repaid by efficient use of water
in 4 years of average water supply. If water were wasted, it would
not be possible to repay the ground-water debt and pumping prob-
ably would have to be continued for years.

As indicated previously (p. 44), Rincon and Mesilla Valleys
customarily use about 46 percent of the total reservoir releases
in a year of average surface supply. In the assumed drought period
of 5 years the surface water available for diversions was considered
as 50 percent of the average. The average diversion to the El1 Paso
division has been 395, 400 acre-feet, and therefore in such adry
year presumably 197, 700 acre-feet should be available for diver-
sion to the El Paso Valley, The reservoir releases in a year
should be equalto the sum of all diversions minus the returndrain
flow, disregarding any nonbeneficial evaporation and transpiration
losses and any undiverted water that might bypass the El Paso
Valley. As thereturndrainflowfrom the Rinconand Mesilla Valleys
wouldbe zero if extensive pumping were done, the reservoir releases
wouldbe 88,000 x 1.95 + 197,700 = 369, 000 acre-feet. The deple-
tion of reservoir releases by the Elephant Butte Irrigation District
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for any of the first 5 years of pumping is then 46 percent, which,
disregarding canal wastes, is the same reservoir depletion as in
an average year. In the sixth, seventh, and eighth years, the
drains still being dry, the depletion of reservoir releases would
be about 45 percent, This shows thatthe Rinconand Mesilla Valleys
would be getting their usual share of the reservoir releases,

In the analysis it was assumed that the drains would be dry dur-
ing all the first year, whereas actually they would not be dry until
near the end of the first pumping season and a small amount of wa-
ter might flow during the first winter. Therefore, during the first
summer it is probable that a smaller amount of water would need to
be pumped. Also, ithas beenassumed thatall the ground water tak-
en from storage would be derived from the lowering of the water
table under only the irrigated area of the valley. Actually, the ef-
fects of pumping would be somewhat smaller in the valley area, as
" the cone of depression would extend away from the valley, under
the mesas. As the irrigation water is applied to lands near the
drains, it is possible that water in the drains would begin to flow
in the eighth year, or earlier, even though all the ground-water
debt had not been repaid. The district would benefit by this lag,
which would spread the repayment of the ground-water debt over
a longer period of time than was assumed. A small amount of the
pumped water probably would not be taken from storage but would
be salvaged from areas of transpiration by the lowering of the
water level. This salvaged water would be a net gain of usable
water and would reduce the calculated pumpage from storage,

Pumping of ground water in the valley by individual farmers
would, of course, have the same effect upon the flow of the drains
as would pumping by the Elephant Butte Irrigation District, And
water pumped onto the land from ground-water storage that does
not return to the ground-water body would be water lost to the
project, even though a gain of water might accrue to an individual
farm. It is probable that in a dry year enough farmers would in-
stall wells and pumps so that the flow of the drains would be re-
duced markedly or, in some sections, even be stopped entirely,
I in a dry year such a reduction of normal drain flow occurred
through installation of individual pumps, and if the El Paso division
received its accustomed share of the reservoir water, diversions
to the Elephant Butte Irrigation District would have to be reduced
by a like amount. Any such reduction in diversions would work a
hardship on the farmers who had not installed pumps, provided
that the available surface water was distributed equally. If it were
desired to maintainthe delivery of the same amount of water to the
farms not having pumps as they would have received had there been
no pumping, then it would be necessary to reduce the delivery of
water to the farms having pumps. This would be the condition
during years of a shortage of surface water. Pumping by individuals
during years of a normal supply is discussedin the following pages.
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PUMPING OF GROUND WATER WITH A NORMAL SUPPLY OF SURFACE WATER

Pumping of ground water in a year of normal supply of surface
water might be practiced by individuals upon project lands for
various reasons., A farmer who has a pump would have water
available at times convenient to himself. And, in years when
water was rationed, even though an adequate amount would be
available, he would be able to pump additional water to satisfy his
requirements. However, as pumped water would be an additional
cost for water, it is not expected that pumping would be prevalent
on project lands in years of normal supply of gravity water.

As the production of crops requires a certain amount of water
and as there would be adequate surface water available for all
crops in a normal year, the use of ground water for supplemental
purposes on project lands in such a year would not deplete the
project water supply any more than the use of gravity water, unless
excessive irrigation by ground water caused an excessive con-
sumptive use by the crops and excessive transpiration and evap-
oration losses.

Pumping of ground water in a year of normal surface supply
could result in some saving of water to the project if pumps were
located in areas of native vegetation where a lowering of water
level would reduce nonbeneficial transpiration losses.

Also, use of ground water instead of surface water for winter
irrigation would result insome water savings to the project, espe-
cially if drain water were pumped. Approximately 50,000 acre-
feet of water is released from storage annually from October
through February for winter irrigation of a widely distributed
acreage planted principally to truck crops. This acreage constitutes
a small percentage of the total irrigated acreage. An unusually
large part of this winter release is lost through waste, seepage,
and unnecessary evaporation and transpiration, the losses per acre
served being proportionately much higher than those involved in
irrigation in the summer.

The pumping of drain water during the winter would utilize some
water that is now allowed to bypass the project. W, F. Resch,
project manager of the Bureau of Reclamation, El Paso, Tex.,
estimates roughly that, of the drain flow passing the end of Mesilla
Valley, 40 percent of thatin October, 50 percent of thatin November
and December, 100 percent of that in January, and 40 percent of
that in February is not used in the lower El Paso Valley. These
percentage estimates, combined with the drain flow given intable
5, pages 141, 142, show that possibly 34, 000 acre-feet of the winter
drain flow is allowed to bypass the project., However, as part of
the winter drain flow is a resultof the large losses from the winter
releases, it is not expected that this quantity would be available
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for pumping from the drains. Some pumping from ground-water
storage would be necessary. The quantity of water saved in winter
irrigation by substituting pumping, especially from drains, for
reservoir releases therefore presumably would be about 34, 000
acre-feet anually, if all water bypassing the project in the winter
could be stopped, plus some small saving inlosses from evaporation
and transpiration. As drain flow removes undesirable salts from
the lands andis as necessary as removal of sewage from a city, it
is presumed that not all drain flow bypassing the project through-
out the year should be stopped in order to save water, but that the
drain flow seemingly could be profitably stopped in the winter.

COST OF PUMPING SUPPLEMENTAL GROUND WATER

The minimum number of pumps required to deliver the 213, 000
acre-feet of pumped water believed necessary for the Elephant
Butte Irrigation District inadry year is estimated to be about 148,
on the assumption that each pump would discharge 1, 800 gpm con~
tinuously for 6 months, Allowance should be made for periods of
high demand; otherwise, with the pumps running continuously at
full capacity, the farmers would have to take water on a strict
rotating schedule and any breakdown in pumping equipment would
result in a shortage of water. Also, it is unlikely that every well
drilled would be capable of discharging 1,800 gpm. Therefore,
allowing a 15-percent operational variance and 10 percent for
breakdowns, and assuming a lower average discharge per well of
perhaps 1,500 gpm, the number of pumps necessary is estimated
to be about 220,

Rough estimates made in 1948 of the costs of installation of a
well, pump, and motor; fuel and lubrication; labor and transpor-
tation; total depreciation in 5 years; interest on investment; and
taxes indicate a total charge of $2, 900 per pump per year during
the first 5 years of operation. The charge for 220 pumps would be
$638,000 a year, or $3,190,000 for the 5-year period. This is
equivalent to $7,25 per acre per year for 88,000 acres or $3.00
per acre-foot of water on the basis of 2, 42 acre-feet per acre per
year,

Under the assumptions given previously, only 73, 000 acre-feet
of water per year would need to be pumped in the sixth, seventh,
and eighth years. This would require 75 pumps, on the basis that
220 pumps would be needed for pumping 213,000 acre-feet per
year., Assuming the pumps to be fully depreciated at the end of the
first 5 years, the unit cost per pump in the sixth, seventh, and
eighth years is estimated at about $1, 540 per year or $346, 860 for
75 pumps for 3 years. The total cost for 8 years thus would be
$3,536,900.
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As stated previously, a 50-percent gravity supply would suffice,
with extremely careful use, to irrigate about 70 percent of the
acreage., The pumping of irrigation water would result in saving
all the crops on the remaining 30 percent; thus the pumping costs
should be justified by that acreage. The average gross return per
acre for the Rio Grande project was about $140 in 1945 and about
$252 in 1946, the record year up to that time. However, the
average crop return onthe projectfrom 1914 to 1946 was about $84
per acre and from 1937 to 1946 was about $120 per acre!?, The
additional gross return through ground-water irrigation in 5 dry
years, on the basis of 1937-46 average crop returns, would be
$15, 800, 000, The total cost of pumping and pumping equipment is
thus approximately one-fifth of the increase in average gross crop
returns and probably less than the normal net profit, The average
cost per acre for 88,000 acres during the initial 5 years would be
about $7.25 a year.

Intermittent operation and the probable smaller capacity of a
pump on an individual farm would result in a somewhat higher unit
cost of pumping than would continuous operation of large-capacity
pumps by a district pumping system.

The favorable factor of costof pumpingis offset somewhat by the
unfavorable factor of little net gain of water and the problem of in-
stallation and operation. Installation of 220 wells, pumps, and
motors would consume some time, but possibly less than the period
of shortage of surface water supply. Among the operational prob-
lems would be the distribution of the pumped water to the New
Mexico lands only. About 11,000 acres of irrigated land in the
Mesilla Valleyis in Texas and is served by the same canal system.
Also, very strict operating and irrigating schedules would have to
be maintained, as only a 3-percent wastage was assumed in the
estimates,

RECOMMENDED LOCATION OF WELLS

Wells producing sufficient water for irrigation can be located
nearly everywhere on the floor of the Rincon and Mesilla Valleys.
As a result of the variable nature of the alluvial sediments that
have been deposited by the meandering Rio Grande, there will be
a variation in the performance of the wells. Many wells will be
filled with running sand and the perforations of some well casings
will be clogged by gravel and sand, It does not appear possible to
predict the locationof gravel stringers inwhich presumably better
wells wouldbe obtained thanin sand alone. The meager information
available indicates that sand predominates in the lower end of the
Mesilla Valley.

le, S. Bureau of Reclamation, 1946, Project history: unpublished report, El Paso, Tex,
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With respect to the chemical quality of the water, generally
better water is obtained with depth; an exception is the lower end
of the Mesilla Valley, where apparently very poor water is obtained
at depth. Some shallow wells in the Selden Canyon area obtain so-
called salt water, which may occur also at greater depths, As the
shallow water is generally satisfactory for irrigation, however,
the drilling of irrigation wells deeper than 100 feet for the better
water is not justified. Many domestic wells in the Mesilla Valley
obtain their comparatively good water from depths in excess.of
100 feet. Deep irrigation wells would possibly disturb this avail-
ability of better water with depth by drawing in poorer water from
the upper strata to the lower.

As water of comparatively good chemical quality enters the
valleys as underflow from adjacent arroyos, wells located on the
valley floor in line with or a short distance downstream from these
arroyos may obtain better-than-average water from the valley
fill,

The alluvial fill in the Selden Canyon area and in the northern
end of the Mesilla Valley, near Leasburg Dam, is thin and narrow,
If a large number of irrigation wells were drilled in these areas
and used continuously, comparatively large drawdowns of water
level would result and wells drilled near the impermeable rocks
at the edges of the valleys would be relatively unproductive.

In order to draw a greater percentage of the pumped water from
storage, the wells should be located as far as possible from the
drains and the river. Canals that leak excessively are paralleled
with drains, and the waterlevel inthe canalsis without doubt above
the water table, The water level in sections of canals that have
only a small leakage is also above the water table. Wells drilled
near canals whose water is not in direct contact with the ground
water will not appreciably increase the leakage from the canals,
but will divert to the pumps water that would normally be picked
up by drains.

Locating irrigation wellsin areas of native vegetation will lower
the water table in these areas and will reduce transpiration losses
and save some water for the project.

Therefore, for least effect upon the project supply and for max-
imum well production, it is recommended that irrigation wells on
the valley floors should be located as far as possible from the
drains and the river; be drilled as far as practicable from the
mountain masses in Selden Canyonand the northern end of Mesilla
Valley; be drilled near arroyo mouths where possible; be drilled no
deeper than necessary to secure an adequate supply of water; and
not be drilled in the lower end of Mesilla Valley,
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RECOMMENDATIONS FOR FUTURE STUDIES

As brought out previously, water pumped by wells in the Rincon
and MesillaValleysis notan additional or new supply but, instead,
is water that would normally flow to the drains and be divertedfor
usein a lower part of the project. Pumping of ground water, there-
fore, is essentially a change in point of diversion of an existing
supply. In times of normal or adequate supply of surface water to
the project, pumping obtains water that would otherwise be avail-
able by gravity. In a year of surface-water shortage, pumping re -

sults inan adequate supply of water tothose farmers having pumps
but may reduce the amount of surface water available for diversion
in the lower part of the district or project. Pumping water from
wells upon new lands, either in or bordering the valleys, will re-
sult in reducing to some extent the supply of water to the project.

Because of these effects of pumping upon the water supply of the
project, continuing records should be kept of the amount pumped
and the location of the irrigation wells.

The initial effect of the pumping, especiallyina year of inadequate
surface supply, will be adecrease inthe drain flow. This decrease
may not be readily apparent for a small number of pumps unless
accurate and frequent measurements of the drain flow are made.
If 75 pumps are in operation, the decrease in drainflow may amount
to approximately 10, 000 acre-feet a year. If measurements of the
drain flow approach an accuracy of 5 percent, the error in meas-
urements in a year of average drain flow may amount to about
12,500 acre-feet. Thus, unless accurate and frequent measure-
ments of drain flow are made, any decreases noted could not be
definitely attributed to the effects of purhping. At present, the
drainage return flow is measured only at the outlets to the river.
Measurements should be made at additional points along the drains
in order that any decrease in flow caused by pumping can be local-
ized within sections of the drains.

The ground-water levels will decline as a result of pumping.
However, the decline will be small so long as water continues to
flow in the drains, the drains acting as sources of recharge to the
cones of depression caused by the pumps. An effort should be
made to continue measurements in the fifty-odd auger holes in the
Mesilla Valley that have been measured for a number of years by
the Bureau of Reclamation. Auger holes should be installed in the
Rincon Valley at pertinent locations in order topermit observation
of any effects of pumping upon the water level there. Also, meas-
urements of water level should be made in the irrigation wells at
least once a year, preferably in January or early February when
the effects from the previous irrigation season are at a minimum.
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Records as to the performance of each well and logs of formations
penetrated would aid in interpretation of the effects of pumping.

In summary, in order to have reliable data for a future re-
evaluation of the effects of pumping, if suchbecomes desirable, the
following records should be kept: informationon the irrigation wells
such as, location, performance, and pumpage; measurements of
water level in the irrigation wells annually and in the auger wells
seasonally; and additional measurements of drain flow.

SUMMARY

1. The ground water in the valley fill originates mainly from
surface water, that is, from seepage of the canals and the river,
and from excess water applied to irrigated lands, but partly from
ground water from the adjoining high lands, and, occasionally,
from precipitation upon the valley floor.

2. The quality of the shallow ground water in the alluvium of
the Rincon and Mesilla Valleys is slightly poorer than drain water
but satisfactory for most irrigation requirements. The #issolved
solids generally decrease with increased depth of wells except in
a few areas, especially in the lower end of the Mesilla Valley and
in the Selden Canyon. Comparatively good water is obtained in
surrounding high lands and in arroyo beds.

3. Wellsyielding sufficient water for irrigation canbe developed
over the major part of the valley floors of the Rincon and Mesilla
Valleys, with the probable exceptions of the Selden Canyon area
and the southern end of the Mesilla Valley. Sanding of wells has
occurred and may occur in wells that may be drilled, and special
well construction may be necessary to prevent it.

4. Irrigationwells, generally of small capacity, canbe developed
on the arroyos and on the low benchlands. However, many wells
in these areas may not obtain sufficient quantities for irrigation.

5. Pumping of ground water will divert water from the drains
and the river., The drains may practically stop flowing by the end
of the first summer ina dry year if enough pumps are installed to
furnish an adequate water supply for all lands.

6. If an increased portion of releases from the reservoir were
made up to the lower district as compensation for the reduction in
flow of the drains, caused by pumping in the Rincon and Mesilla
Valleys, acorresponding reductionin the diversions to the Elephant
Butte Irrigation District would be necessary.
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7. As no unused ground-water recharge escapes from the proj-
ect, and there is very little unused ground-water discharge, only
a small amount of water can be salvaged to the Rio Grande project
as awhole over a periodof years by pumping inthe Elephant Butte
district.

8. Assumingthatthe El Paso divisioncontinues to get diversions
inthe same proportion of reservoir releases as in the past, pumping
of ground water will not result in any additional water for the Ele-
phant Butte IrrigationDistrict on a year-to-year basis unless the
amount of pumping exceeds the amount of the diverted drain flow,
when this excess will come from storage.

9. On a long-term basis nearly all water removed from storage
must be replaced before the flow of the drains returns to normal,

10. With a gravity water supply available for diversions of 50
percent of average, about 70 percent of the land in the Elephant
Butte Irrigation District probably could be irrigated by careful use
and control of gravity water alone.

11, During a year in which the normal supply of surface water
is deficient by 50 percent, an additional acre-foot per acre would
be needed to successfully irrigate the water-right land in New
Mexico. To supply this deficit for 88,000 acres by pumping from
wells would, because of distribution losses and reduction in flow
of the drains caused by pumping, require pumping 213, 000 acre-
feet per year, assuming that the El Paso division receives its ac-
customed share of the reservoir water.

12. As supplemental pumpage would in effect save the crops on
30 percent of the land that could not be irrigated by surface water
in a year of 50-percent gravity supply, the additional gross crop
return resuliing from pumping would be $15, 800,000 for a 5-year
period on the basis of the average annual gross crop return from
1937-46 of $120 an acre.

13. The total number of wells and pumps required in a year of
50-percent gravity supply is estimated to be about 220 and the
total cost about $3,190,000 on the basis of a 5-year period and
$3,536,900 for 8 years, including all charges, or approximately
one-fifth of the average gross dollar benefits from crops grown.

14, Total cost per acre-foot of water pumped would be about
$3.00, equal to about $7.25 per irrigated acre per year for the
district.

15. Pumping of ground water on individual farms in years of
deficient gravity water supply would ultimately reduce the water
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supply of the Rio .Grande project. If such a reduction were borne
by the Elephant Butte Irrigation District, it would be necessary to
reduce deliveries of surface water tofarms with pumps in order to
maintain the expected deliveries to farms without pumps.

16. Pumping of ground water for winter irrigation in the project
could effect savings in water, as losses of winter releases are
disproportionately large for the acreage irrigated.

17. About 15,000 acres of now undeveloped land and suspended
land could be irrigated by ground water. Water pumped on these
lands will, in afew years, reduce the water available to the existing
irrigated lands by an amount equal to the consumptive use by the
lands and crops irrigated.

18. Asthe water pumped will affect the water supply of the proj-
ect, especially in years of deficient surface supply, continuing rec-
ords should be kept of the amount of water pumped, of water-level

measurements, and of the location and performance of irrigation
wells,
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RECORDS

Table 1.— Annual flow and depletion of the Ria Grande, 1930—46, in thousands of
acre-feet

[Water Bulletins 13-16, International Boundary and Water Commission, United States and
Mexico and U, 8. Bureau of Reclamation, El Paso, Tex.]

Flow passing Depletion
Year Rincon
Caballo | Leasburg El Paso | Rincon Mesilla and

Dam Dam station | Valley Valley Mesilla

Valleys
1799, 9 790.5 532.17 9.4 257.8 267.2
1776, 0 740,17 517.8 35.3 222.9 258.2
1854, 0 816.0 567.2 38.0 248, 8 286. 8
1829, 0 824.0 609. 2 5.0 214.8 219.8
1813.9 768, 2 508.5 45,7 259, 7 305.4
1649.1 633.0 459.9 16.1 173,1 189.2
1757.9 693.3 473.8 64.6 219.5 284,1
1798, 3 740. 8 536, 2 57.5 204.6 262.1
780.4 746. 8 554, 9 33.6 191.9 225.5
789, 1 737.5 511.6 51,6 225.9 271.5
731.9 689, 8 435.9 42,1 235.9 278.0
703.5 685.9 511.4 17.6 174.5 192,1
1,795.6 1,764.1] 1,559.2 31.5 204.9 236.4
911.8 861, 0 631.8 50.8 229, 2 280.0
866, 5 801.0 611,9 65.5 189.1 254, 6
. . 882.8 814.2 568.9 68. 6 245.3 313.9
1946..ccceeecerressance 763.9 734.8 497.9 29.1 236.9 266. 0
Average 853.1 814,2 594.5 38.9 219.7 258. 6

Average )

(except 1942) 794, 2 754, 8 534, 2 39.4 220.6 260, 0

Ypercha Dam,
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Table 3.—Gross diversions from the Rio Grande to the divisions of the Rio Grande
project and to Mexico, 1930~46, in thousands of acre-feet

[From U. S. Bureau of Reclamation, El Paso, Tex., except Acequia Madre from Water Bulle-
tins 13 to 16, International Boundary and Water Commission, United States and Mexico]

Acequia
Year Percha Dam Leasburg | Mesilla | Mesilla | El Paso Madre

(Rincon Valley) Dam Dam Valley Valley! | (Valle de Juarez)
1930 100.0 231,1 351,2 582,3 385, T |cescasesssscssescecsrees
1931 98.6 211.0 353, 8 564,8 353,2
1932 98.0 220.0 353.5 573.5 347.6
1933 97.3 224,0 336, 7 560, 7 349,0
1934 108.9 210.5 315.4 525.9 372,1
1935 66.17 123.1 222,8 345,9 308.6
1936 8.4 155,2 269.0 424.2 393.6
1937 77.9 151, 9 277.0 428.9 423,58 Lisseasesecsssenssocesces
1938 79.2 151,0 289.8 440.8 427,4 60.4
1939 84,2 164.8 321,8 486, 6 3817.0 60.6
1940 80.9 154, 8 292.4 447.2 386,3 58.2
1941 72.8 139.1 270.5 409.6 418.9 55.3
1942 101.0 192,4 349,6 542,0 435.4 83,9
1943 105.2 219.9 330.6 550.5 500, 8 61,3
1944 108.2 204,.4 314.,9 519.3 448.9 61.8
1945 103.8 218.1 328.2 546, 3 408,17 60,7
1946 99,6 205,17 303.3 509, 0 375.1 60.5
Average 91.8 186.9 310, 6 4917.5 392.5 62.5

lComputed from reported acreages and headgate diversions in acre-feet per acre,

Table 4.—Acreage irrigated and distribution of diversions for Rio Grande project,
New Mexico and Texas, as reported, 1930-46

Headgate Canal and
Acres diversion [Canal waste | unaccounted-for Delivered to farms

Year irrigated | (acre-feet or return losses

per acre) (percent) (percent) percent | acre-feet per acre

Rincon division

1930 12,702 7.9 35 37 28 2,22
1931 13,069 7.5 35 2 23 1,74
1932 12,463 7.9 24 49 27 2.07
1933 12,283 1.9 29 47 24 1,89
1934 12,776 8.5 25 46 29 2,51
1935 11,834 5.6 23 42 35 1,98
1936 13,528 5.8 20 34 46 2.64
1937 14,462 5.4 22 33 45 2,45
1938 14,152 5.6 21 36 43 2.38
1939 14,336 5.9 24 29 47 2.78
1940 14,813 5.5 20 29 51 2,178
1941 15,280 4,7 21 30 49 2,30
1942 15,916 6.4 25 34 41 2,61
1943 16,265 6.4 19 34 47 3.03
1944 16,049 6.7 22 34 44 2.98
1945 16,272 6.4 15 36 49 3.12
1946 17,000 5.9 14 38 48 2.79
Average] 14,306 6,47 23.2 37.0 39.8 2.49
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Table 4.—Acreage irrigated and distribution of diversions for Rio Grande project,
New Mexico and Texas, as reported, 1930—46—Continued

Headgate Canal and
diversion | Canal waste | unaccounted-for Delivered to farms
Year | Acres (acre-feet | or return losses
irrigated | per acre) | (percent) (percent) percent lacre-feet per acre
Leasburg division
1930 28,061 8.2 35 33 32 2,62
1931 28, 289 7.5 35 32 33 2.51
1932 28, 569 7.7 30 36 34 2.63
1933 29,713 7.5 32 37 31 2.30
1934 25,531 8.2 23 37 40 3,28
1935 22,706 5.4 19 33 48 2.59
1936 27,670 5.6 14 32 54 3.00
1937 28,387 5.4 16 26 58 3.09
1938 25,907 5.8 16 31 53 3,08
1939 27,075 6.1 15 28 57 3,48
1940 28,811 5.4 16 26 58 3.12
1941 28,811 4.8 14 33 53 2.58
1942 28,942 6.6 24 34 42 2,74
1943 30,060 7.3 19 34 47 3,36
1944 32,081 6.4 17 35 48 3,06
1945 31,734 6.9 12 36 52 3,57
1946 31,765 6.5 8 44 48 3,14
Average 28,477 6.55 20.3 33.4 46,4 2.95
Mesilla division
1930 48,312 7.3 23 44 33 2.37
1931 48,433 7.3 25 46 29 2.12
1932 48,140 7.3 19 49 32 2.35
1933 47,348 7.1 21 45 34 2.37
1934 43,074 7.3 16 44 40 2.90
1935 39,469 5.6 11 44 45 2.52
1936 47,143 5.7 12 40 48 2,73
1937 49,223 5.6 12 34 54 3.01
1938 47,592 6.1 16 38 46 2. 80
1939 46,959 6.7 12 40 48 3.28
1940 46,566 6.0 12 36 52 3.24
1941 50, 050 5.4 15 37 48 2.58
1942 52,2175 6.4 24 37 39 2.61
1943 52.585 6.3 21 30 49 3.10
1944 50,768 6.2 14 34 52 3.21
1945 51,537 6.4 13 31 56 3.57
1946 52,146 5.7 10 34 56 3.28
Average 48,331 6.38 16.2 39,0 44,8 2.83

317267 O - 55 - 10
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Table 4.—Acreage irrigated and distribution of diversions for Rio Grande project,
New Mexico and Texas, as reported, 1930—46—Continued

Headgate Canal and
diversion |Canal waste | unaccounted-for Delivered to farms
Year Acres (acre-feet or return losses
irrigated | per acre) (percent) (percent) percent {acre-feet per acre
El Paso Valley
1930 52,122 1.4 33 28 38 2. 86
1931 50,455 7.0 30 34 36 2.53
1932 48,277 1.2 28 36 36 2,63
1933 49,862 7.0 30 28 42 2,93
1934 47,711 7.8 27 33 40 3.15
1935 46,066 6.7 30 34 36 2,41
1936 50,460 1.8 43 23 34 2. 67
1937 52,939 8.0 42 23 35 2.178
1938 49,703 8.6 48 23 29 2.47
1939 51,591 7.5 25 36 39 2.90
1940 52,921 7.3 21 39 40 2.91
1941 53,709 7.8 42 30 28 2.18
1942 54,425 8.0 38 33 29 2.32
1943 55,032 9.1 31 35 34 3.09
1944 55,424 8.1 37 217 36 2,93
1945 55,232 7.4 27 217 46 3.38
1946 55,988 6.7 30 21 49 3.23
Average 51,876 7.61 33.0 30,0 36.9 2,79
Rio Grande project
1930 141,197 7.6 30 36 34 2.58
1931 140,246 7.2 29 39 32 2.31
1932 137,449 7.4 24 42 34 2.48
1933 139,206 7.2 25 40 35 2,51
1934 129,092 7.8 22 40 38 3,03
1935 120,075 6.0 20 39 41 2,44
1936 138,801 6.4 26 31 43 2,15
1937 145,011 6.4 28 27 45 2.89
1938 137,354 6.9 30 31 39 2,69
1939 139,967 6.8 19 35 46 3.13
1940 143,111 6.3 17 35 48 3.05
1941 147,860 6.1 28 33 39 2,40
1942 151,558 7.0 28 36 36 2,53
1943 153,942 7.4 24 36 42 3.14
1944 154,322 6.9 24 32 44 3,06
1945 154,775 6.8 18 31 51 3.46
1946 156, 899 6.2 17 32 51 3.18
Average | 142,992 6.85 24,1 35,0 41,1 2.80
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Table 6.—Drillers logs of wells in parts of Sierra and Dona Ana Counties, IN. Mex,

16.5.23.

300. O. B, Dawson

[Casing perforated from 105 ft to 215 ft]

Thick- [Thick-
ness |Depth ness |Depth
(feet) | (feet) (feet) | (feet)
Clay and gravel........ 37 3T} Clay.eeuienniencsernirensernsesencans 1} 17
Sand and gravel (water),, 2 39| Gravel (water)... 5] 176
Clay and caliche.......... . 33 79| Clay with sand.......ce0e 3] 179
Sand (Water).coeuseeaess ceveens 1 73| Water (increased flow).......... 3| 182
Clay and sandstone (9) strmgers 42|  115{| Pure €lay...cceerensresersncseocaons 4| 186
Sand (Water).veeeeeceeencnrrnnensnnees 2 117)} Gravel (water—greatest por-
Clay and sand stringers.., 23 140l] tion of flow)... 12| 198
Sand (water).... 1} 141j} Hard sandstone 7| 205
Clay and sand.. 11} 152} Clay..ceveennnsee 81 213
Gravel (water 8] 160}/ Sand and grave 1] 214
Hard sandstone (?)....... 11] 225
D1y €layiucesesssssaescrnseensesnes 1| 226
16.5.25.120. U. S. Department of the Interior, Bureau of Reclamation (Caballo Dam)

[Casing perforated from 38 ft to 105 {t]

Topsoil, gravel, clay, and

Soft fine sand (water at 45 ft,

boulders. 35 35|] additional water at 97 ft,
Fine sand....cceeussenceeecnns . 30 65} rose to 35 ft)iesisscerceresaoenes 33] 105
Clay-bound conglomerate.........| 7 72|| Sandy conglomerate with hard
SITEaKS.eurrnsienrencncensecansnsas 311 136
16.5.25,343. A, J. Osbom
Hard dirt 38 38]|Soft red rock. 24| 152
Fine sand and small gravel........] 90 128
17.4.30.133a, W. B, Cantrell
Gravel and clay.eececensssnssecsocses 4 4]lSand 4 55
Clay. 8 12[lWhite Clay.ieeersesarecrsesseesssees 4 59
Gravel and claY..cecsesssescsnssreese 6 2| 61
Gravel (water),eeeeee . 2 Conglomerate r0CK.eecesecssosases 2 63
Sand and graveli.icessecsesssssseense 3 ravel 7 70
Gravel 15 38|{Red clay. 1 71
Sand 2 40|[White clay conglomerate.,seeess 1 82
Gravel 2 42|[Red clay. 1 83
Sand 3 45||White clay conglomerate, 13 96
Sand and graveli..eccesesecesessecens 6 51|[White cClaya.ceeceasesssssercssssssessd 1 917
17.4,31,111. Ben Luchini
Sugar sand 10 10[iGravel with some sand (water),. 5 60
Sand (Watemueresessessoserassessoree 10]  20[[Red clay, 3] 63
Sand and gravel (water).cecscscscse 15 35|JRock and gravelisiecsecaseesecanee 3 66
Sand and coarse gravel (water)... 18 53|IRed and white clay, graysand, 5 71
Red clay 2 55
17.5.24,333. E, W. Powers
| Sand and boulders (arroyo irt 10 55
deposits) 35 35[[Sand and gravel (water)eueceeees 18 73
‘ _Sand (Water)eseessssssessassessasansene 10 45|[Red gumbo €lay.iecercscacessecses 28 | 101
7.5.26,242, Lloyd Welch
Gravel (Water)ossescsessosscsrersssene 52 52Gravel (Water)eusaseesesrssssnssves 27 84
Clay, 5|  57|jclay. 4| ss8
18.4, 35 221, Boggs
i
Sand and gravel with clay Water between hard formation,
stringe: 111 111)| limestone above and clay
Hard rock formation resembling below, 2(23| 114
limestone 1 112|jRed~brown clay............m- 1& 214
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Table 6.—Drillers logs of wells in parts of Sierra and Dona Ana Counties,
N. Mex,—Continued

19.2E, 33,140b, U, S, Department of the Interior, Bureau of Reclamation
(Jornada Experimental Range)

Thick- Thick-
ness |Depth ness |Depth
(feet) | (feet) (feet) ](feet)
Topsoil 7 T||Pack sand. 8 175
White sugar sand,.... eoes 13 20{|Red shale 13, 310
Light-gray shale.,eeseeseonse .......4 10 30f|Quicksand 3 345
Sand and caliche 30 60){Soft red sandstone..veesssecseseses 1 360
Reddish-brown shale..eesceeeessnnss 30 90
19.2.3.122. Atchison Topeka & Santa Fe Railway Co,
[Casing perforated from 170 ft to 259 ft]
Sand, 27 2T|Sand with gravel and clay
Gravel 8 35| balls, 2j 230
Sand and gravel,...ceeesesseansoesscsh 991  134]|Sand and clay.iceesessrcscscassenns 234
Fine sand 21 155{|Sand. o 240
Soupy coarse sand,., 25f 180]|Clay and sand.iecesesessscsscssosss g 248
Sand and gravel... 4] 184|Sand 9 257
Soupy coarse 5and..ceesesescessosased 16|  200||Blue Clayiieseesessecssssssoonacseses| 3 260
Clay and sand 8] 208
19,3,15,443, 1. W. Smallwood
Clay and sandy 10aM..cieuseeeesesed 10 10{[Red clay, © 43
Sand,..... 12 22||Gravel 46
Sand and graveliicissesecssascosseces 18 40|{Red clay. 52
19.4,11,221, Clyde Cowan
Soil cesrseensad 16 16{|Coarse grayish sand, some
Quicksand (came up in casing)... 39 55|| small gravel... of 1 10
Tough red clay.sieecscasccsassnssed 74
20,1E.14,140, U, S, Department of the Interior, Bureau of Reclamation
(Jornada Experimental Range)
5 5||Sand 33| 280
40 45|Light-blue sandy shale,..eeseeess 288
Conglomerate rock and san 70{  115||Alternate layers of clay and
Yellow €laY.iccesecsccessscsosecanced 10 125/ sand 351 323
Sand 60, 185||Quicksand (very little water)... 7 330
Red bird's eye clay.icesecsocssessecd 15| 200j|Layers of clay and sand....ceeesd 1 348
Pack 5andieeeseseesseresasencsesnsence 35  235|[Sandstone (Water)eeseesessorsesered g 356
Blue clay 12| 247
20,1,10. New Mexico College of Agriculture and Mechanic Arts
Caliche 20 20|[Yellow ClaV.eecesscessocsseecsonsse 1 197
Dry falling sand..ceeesecsseseascoses 20 40)Sand 271 224
Conglomerate rock,, T, ki 47}|Sandstone 6] 230
Yellow clay, gravelicececesssssoses 13 60}|Sand 70 300
Coarse sand 12 72||Sandstone 120 312
Pack sand, 8 80|JQuicksand (water)isesseseesessnse] 8 320
Dry falling sand..eeccasssscecsoaseses 110 190
21.1,13,323, Isaac Rhodes
Soil and sand 29 29/iGravel 10| 58
Gravel 7 36|[Blue gumbo Or Clay.eseseenseseess 35 93
Clay. 12] 48l{Rock. 122 215
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Table 6.—Drillers logs of wells in parts of Sierra and Dona Ana Counties,
' N. Mex,—Continued

_922.1E.10,413, E. A. Knight
[Casing perforated from 50 ft to 60 ft]
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Thick- Thick-
ness |Depth ness [Depth
(feet) | (feet) (feet) |(feet)
Gravel and silt 5 5[|Wet clay with gravelivescsseeosee} 17 79
Sandy soil 15| 20|[Dry clay and gravel.o.oseseneeed 43| 122
Sand (water at 25 ft),.ceeessecscene 20 40|[Fine sand (water level rose),...d 3 125
Fine gravel and sand......eueeesseed 5 45||Dry clay and graveli.ceeecssecesed 5| 130
Coarse gravel 17 62|
22.1E.26.214, 7. K. Nakayama
[Casing perforated from 30 ft to 52 ft]
Topsoil 6 6liClay 3 67
Sand 24 30||Fine sand, 25 92
Coarse gravelieisecesscessscsconsesesd 15 45[ISticky ClaYesseesecscoscscscssseaseed 5 97
Fine gravel and sand..ceceevecesscvsd 5 50{|Sandstone 3 100
Sand 14 64
21.2E,12,222, Edwin Parker

Topsoil 2 2{|Sandstone (water) vesecsene 11 381
Sand, clay, and caliche...cccevesed 3 5/|Clay and sand..... veeseerene 5 { 386
Sandstone (?)eeesesnsescscssscssosscnse 4/ 9/|{Sandstone (water),....... 9 395
Clay. j7] 11{{Clay and sandstone...... 4 | 399
Sandstone 9 20||Sandstone..ccvereereeces 4 403
Lime 23 ClaY..coueerereseren 1 | 404
Conglomerate rock, gravel....ee.| 6 9.1 413
Conglomerate..ecsesssssssonss 27 17%| 430%
Conglomerate and hard sand......J 4 23] 433
Caliche, clay, and sand.... 3 12 445
Sandrock, 2 3 448
Clay and caliche 25
Adobe and 5and.eessseecsssssensssenss 11|  121)| sandstome.....c.ecesssceeccreesees) 26 474
Clay., 26| 147||Sandstone and lime, 4 478
Limestone 2 3 481
Clay, e 28 4 485
Clay and sand 2 1 486
Clay, 19 1 487
Clay and sand 10 4 491
Sandstone 10% 10 | s01
Clay and sandstone.siseseseesesesssed 68 3 | 504
Sandstone 2| 289|[Limestone.. 38 542
Clay 2| 291fiShale..cccrcererasens 4 546
Clay and sand, 37| 328||Lime and quartz.....cceeeseeees 3 549
Clay, 4| 332||Shale vesesed 2 551
Sandstone 3] 335||Limestone.....ceucrncrncecnneceesacdd 80 631
Clay and sand (small amount

of water) 35| 370

23.1,15,211, Picacho Oil dnd Gas Syndicate
[Old oil test, abbreviated log]

Sand and caliche 30 30 25| 865
Coarse sand and pink shale,.,eessed 130 160 13] 878
Red rock 15 175 7} 885
Very sticky, light-blue, gummy 5] 890

mud,.., 5| 180}ISoft sandy lime..cccisrences . 10{ 900
Brown sand 5] 185[lSandy red shale and lime.,....... 45] 945
Sandy blue mud...eeeeessssasssesssed 20| 205||Gray, brown, and blue shale... 30| 975
Blue marl 345] 550/ Third water (large amount of
Shale and lime 14 564|| water rose in hole to 200 ft
Blue gumbo, streaks of lime.,ceeed 34| 598|| from topl.ceesesecss . 10 985
Sandy lime (first water)iseessesoese 22| 620)|Brown lime and sha 501,035
Bedded blue Marl piivecmomnesmorved 25| 646||Hard sand (best water).. . 10| 1,045
Blue marl and gumbo 5| 650||Brown lime and shale.....cceees 69]1,114
Sandy shale (second water).ceseseed 4!  654{|Blue and gray lime andshale, ., 84} 1,198
Blue and gray sandy lime and Red limerock.eieeececmseecesesnes 32] 1,230

shale 186]  840|iHard gray lime.....ueeeveeeeenenes 5] 1,235
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Table 6.—Drillers logs of wells in parts of Sierra and Dona Ana Counties,
N. Mex,—Continued

23.1,15.211, Picacho Oil and Gas Syndicate— Continued

Thick- Thick-
ness | Depth ness | Depth
(feet) | (feet) (feet) | (feet)
Brown sandy lime and shale Sandy lime 12| 2,852
(salt water at 1,335 ft)... 280| 1, 515/{Rotten black shale....ocesssoraos 10| 2,862
Blue and red lime and shale...... 95} 1, 610]{[|Sandy lime streaks of shale,...d 22| 2,884
Brown shale 205 1,815][Blue sandy shale....eeesecscsenesed 6] 2,890
Gray-blue lime and shale.,......... 805¢ 2, 620]{[Hard black lime and sa:
Sand (hot water).cceecseees . 20{ 2,640{] shale, 53| 2,943
Dark shale...c.eeveneecascnsens 70{ 2,710{[Red sand 3] 2,946
Hard lime and black shale,....... 90| 2,800 {Hard gray, brown, white, and
Black slatey crystallized black lime 124| 3,070
shale o 40| 2, 84 3| 3,073
OI 1231 3,196
23.1,32,330. H. S. Bissell
Sand and gravel 165/  165|jSandstone 110 430
Malpais 155 320|[Rusty-colored sand..ceesessssesed] 71 501
23.3,4.140, H, S. Bissell
Sand, shale, and clay..ceceeseceses 200| 200}fHard blue rock (malpais)
d (water 600 to 900 ft).eeeessese] 510| 1,005
shale (mMalpais)ieeceeecsescnssseces 295 495
23.1E.13.144, City of Las Cruces (Hadley Street well)
Soil,... 10 10| Pandy Clay.ciecesesssecscscessrcsend 20 110
Sand and coarse gravel,..ececescese 15 25|Band and small gravel...cecesess 55 165
Coarse sand, 65 90{[Sticky Clay.ecescsnssecsnrseceesaers 10 175
23.1E.13.244, Atchison Topeka & Santa Fe Railway Co,
[Backfilled to 82 ft]
Fine sand and boulders (water),... 62 62][Sand and boulders (water)......J 18 220
Clay parting, 0 62]|Soft white clay...ccceerrerennaens 3 223
Fine sand and boulders (water).... 58| 120 3 226
Clay parting o} 120 8 234
Fine sand and boulders (water).... 45] 165 7 241
Sticky blue clay.iieeenecones . 4| 169 2 243
Sand and boulders (water).......... 31} 200]Fine sand (water)... 8 251
Soft 5anAroCKee..seseececrescrceencanes 2| 202
23.2E.6,332. Fay Spemy
Sand and gravel 101] 101]Sand (water).secercseosees o 23 126
Sticky clay. 2] 103JHard clay.cesesssessosasessacessess 7 133
23,2E.6.332a, Fay Spemry
Sand 3 3|Pand, 10 110
Sand and graveliieeceeesescsasessaced 52 55|[Clay 15 125
Sand (water)ieecees 23 78{Medium to coarse sand (water)] 5 130
Sand and graveliu.cscsecsesososoossesd 17 95
Bould 5| 100
23.2E.8.434, City of Las Cruces (well 5)
[Casing perforated from 210 ft to 250 ft; screen 262 ft to 285 ft]
Sand and large gravel.csceescscesosel 60 60 JiClay. 15 270
Sand and small gravel....ceeeeeences| 35 95 |[Coarse gravel and sand (water). 20 290
Packed sand with thin strips of Pure clay..iececescscesesccssscnces 10 300
gravel 105] 200
Sand, gravel, and clay mixture
(water at 200 ft. Yocearercsesercenes 55| 255
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Table 6,~—Drillers logs of wells in parts of Sierra and Dona Ana Counties,
N. Mex,—Continued

23,2E.17.210, City of Las Cruces (well 1)
[Screen from 275 ft to 294 ft]

hick- Thick-
ness [Depth ness (Depth
(feet) |(feet) (feet) | (feety

Sand and gravelisccseecessccssesonsess 45 45[Quicksand interbedded with
Conglomerate rock. ... 30f 75|| shale layers 2 to 4 ft thick
Packed sand 5 80)] (water) 65| 245
Conglomerate rocK..eesesecesssonses 38( 118|[Red shale rock and gravel.e.eee 5[ 250
Quicksand (very little water)oeseod 122||Red shale 28| 278
Packed sand 531 180|jGravel (water)ssecessseossaseonsose 6] 294

23, 2E. 17,210b, City of Las Cruces (well 3)
[Screen from 272 ft to 291 (?) ft]

Sand and gravel.... { 42 42|[Packed sand 70| 245
Conglomerate rock,.. oed 28 T0}{Gray shale interbedded with
Packed sand with conglomerate gravel 271 272

rock. 26| 96[ICoarse gravel (Water)eeeeescosse 21 274
Gray-brown sandstone€.ecvecessenses| 9{  105({Gray shale with some gravel
Packed sand with conglomerate and sandstone (wWater).euceeses 12| 286

rock 70 175

23.2E.29.243 New Mexico College of Agriculture & Mechanic Arts (well 2, domestic)

Red clay and some fine sand...... 32 32 [Yellow Clayueeesesssssessencsnsssess 41 151
Gravel and white sand.ieeecsecsesesd 10 42 | 20 171
Fine sand, 80 percent dark, 35| 206

20 percent White,.eeeesreorscencsd 40 82{|Sand and gravel...ecercercecresses 5] 211
Sand, some graveliiciieecsccessonced 5 87||Red clay 9 220
Fine sand, 80 percent dark, Very large gravel and

20 percent light...eeeseesscesnese 60] 147 bould 8] 228

23, 2E. 29.243b, New Mexico College of Agriculture & Mechanic Arts
[Plugged at 81 ft with concrete; casing perforated from 52 ft to 72 ft]

Clay and sand (Water).cesseessososes 50 50{|Clay and sand,ecseesscsencsssosseod 8 83
Large loose rock and gravel with Fine dark quicksand (ran into

coarse sand, 25 5|] well) 0 83

23.2E.29.243c. New Mexico College of Agriculture & Mechanic Arts (well 4, domestic)

Soil 5| 5||Coarse sand 2| 182
Gravel and s0ilic.cesecosessassssnsase 5 10[[Dark~-colored material.eeceaseeed 23| 205
Gravel, soil, and claV...cececsescash 25 35||Dark-colored sand.eecesccsosseses 4 209
Sand and large gravel (water at 'Very hard dark-colored

35 ft; rose to 31 ft)..uieeecesaensd 25 60|] material 461 255
Clay, gravel, and sand (no Softer dark-colored material,.d 5] 260

water. 20 80]|Hardest dark-colored
Fine sand 411 121 material ..econsnrsrencssse 15| 275
Sand with trace of gravel,...eeeeee] 4] 125||Hard material.isceceocces T 282
Fine sand 30] 155||Red clay, quartz crystals, 3| 285
Conglomerate gravel and rock,.,.| 5 160{{Dark clay.cececsesccssosnses. oo 7 292
Very hard dark-colored Sand, gravel, and clay,.cceeeed 131 305

material cosesescocressccrrsssssseced 201 180

23.2E,30,412c. New Mexico College of Agriculture & Mechanic Arts
[Screen from 22 ft to 92 ft]

Soil 4 Clay 2| s
Clay. 22 26]ISand, ClaY..ecscoercscoreerceocsrsed 1 95
Sand and gravelicuicessessesssocecseed 60 86
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Table 6.~ Drillers logs of wells in parts of Sierra and Dona Ana Counties,
N, Mex,—Continued

24,1E.1,111. Stahman Farms, Inc. (well 1)
[Test hole from 306 ft to 33] ft]
Thick-| 'Thick-]
ness | Depth ness | Depth
(feet) | (feet) (feet) | (feet)
Soft reddish-brown topsoil -Soft 5and..ceeeseasscccrecennes 1 224
and sand...eceeeecnens 10 10 [|'Hard yellow clay andgravel.. 4 228
Soft reddish-brown qui ksand...| 34 44 || Medium-hard yellow sand..... 7 235
Medium-hard gravel....ccceceeened 4214 864 Medium-hard gravel............ 2 237
Soft reddish-brown sand... . 7% 94 || Medium-hard blue clay, . 8 245
Medium-hard gravel.... 4 4 98 {| Soft sand.ccvevesesececes veseesenene 1 246
Soft brown sand...... 1 99 || Medium -hard yellow clay.... 1 2417
Hard gravel...... 5 104 || Soft sand...cevecececrcecesenes 5 252
Hard red shale, 4 14 118 || Soft yellow clay... J 2 254
Soft brown sand. . 7 125 || Hard sandrock... o 1 255
Medium-hard reddish-brown Soft sand....... 13 268
sandy clay...ceoecrcicionennncnasd 6 131 |} Hard sandrock. 1 269
Soft brown sand 17 138 || Soft sand...c.eevaceneceenss 2 271
v 1384] Medium-hard gravel(small).. 2 273
Soft brown sand...... 6 14444 Soft black sand.....eeeeeenacnnes . 2 275
Medium-hard red clay,... A 145 || Medium-hard gravel and
Soft sand....... uaatneasasasas o 3 148 Clayieeiilearnresencsernecncenens 5 280
Medium-hard yellow ClaY.ecesasd) 1 149 || Soft black sand...c.eceeiecacecess 5 285
Soft sand...ceeeeccecercenens 18 167 || Medium-hard yellow clay
Medium-hard yellow clay. 8 175 and gravelicicciescirccscensen. 2 281
Hard red sandstone......... . 1 176 || Soft black sand....cceeeeeuee 6 293
Soft reddish-brown sand. . 10 186 || Medium-hard yellow clay.
Medium-hard yellow clay and and gravel... 1 294
gravel...... reenree [ 1 187 if Soft sand..ieivecsssessernaes 3 295
Soft sand.. 4 12 199 || Medium-hard brown clay...... 2 297
Soft gravel..... a4 2 201 || Soft sand............ 2 209
Soft yellow €lay...ceeeeceees 1 202 [|Medium-hard brown clay. 1 300
Medium-hard yellow clay Soft $and......ceeeeeeerserserecsoned 3] 303
. 1 203 ||Medium-hard yellow clay . 2 305
4 207 || Soft sand..eecrernsesseceess e 1 306
Soft yellow clay and gravel..... 24| 2094 Medium-hard sandrock san
Soft sand....ceeececececerasesases 8 217 and gray conglomerate....... 9 315
Medium-hard yellow clay % 218 {{Medium-hard yellow clay..... 4 319
Soft sand..ceeercecserecancens 2 220 |1 Soft black quicksand......eeeeee 12| 331
Soft yellow clay..seriesenesccncence 3 223
24,3W. 8.310. H. S. Bissell
Sand and gravel......cccesescsveceees| 72 72 || Gravel, clay (water)..ceecsesesd 5] 245
Sandy shale...... 28 100 {j Sandy shale........... . 15| 260
S0aPStONe.ccsersressevesrarcscrensees | 140 240 (| SOapStOne. euieecsesancsecsesacnns 21 262
24.3W, 25,230, H. S. Bissell
Red, blue,and gray shale.........| 200 200 ||Hard red shale fwater).onns 71 212
Red Clay..coieresserencaneensnonnnne 5 205
24.4,12,230, Biggs ranch
Surface formation........ 100 100 (| Sand and gravel...coescsesncecsse 60 | 200
Hard blue formation...... ceernees 40 140
26.3E.9.221 Berino Cotton Gin
Sand and gravel......ccveeeeceecees | 80 80 || Clay.. 36 | 148
Sand and clay.... 1 81 lSand..cicrueeencrercncnens (?)] 148+
Sand and gravel...... 31 112
26, 3E. 19.432. Judo Yabumoto
[Test hole 90 ft to 131 ft]
Sand...coceverersanenanns reverreenes | 83 33 |lSmall and large gravel....... | 27 86
Gray shale (’7) 2 35 j|Hard gray clay, shale (?)......J 4 90
Sand and a little gravel cesaares 24 59 ||Sand..cceisrerenersoencanes ceosssene.] 41 ) 131
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N. Mex.—Continued
26,3E.30,114. O. E, Egbert
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ick- Thick-|
ness |Depth ness ~bepth
(feet) | (feet)’ (feet) |(feet)
Sand, 15 15 }HCoarse sand.....eseeeseenssansssees 7 75
Gravel 30 45 | |sand and gravel 10 85
Clay 8| 53 22| 107
Gravel, rock at 60 ft.eeecesssscaces 12 65 107
Clay and sand.....ceseseescsscsscnsee 3 68
26.1.4,410, Southern Pacific Co. (Afton)
Caliche 25 25 |[Fine sand (water).ieesesessssoceed 188 515
Sand and graveliceeesscscssecsscsecs 751 100 |IRed clay 25 540
Fine sand, 150] 250 |[Yellow ClaV.seecessessensssorasesss| 45 585
Sand and caliche, 20| 270 |[Fine sand 43 628
Fine sand 26| 296 [|Coarse sand and €lay.ceeceeceeceed 27 655
Red clay with fine sand...cceeenned] 31} 327 ||Red clay 47 702
27.1E.11.330. Southern Pacific Co. (Lanark, well 1, center well)
Clay..... 229] 229 | [Sandstone 10 | 849
Red and yellow €lay .scsescocscsces 525| 754 |[Red clay, 53 902
Sand (Water)iveseessecsssosconssescsas 31| 1785 ||sand 30 932
Clay 16| 801 |[|Clay 51 937
Sand 4} 805 }|Sand 13 950
Clay and sand 34| 839
27.1E.11.330a. Southern Pacific Co. (Lanark, well 2, west well)
Sand, 5 5 |{Sand 217 274
‘White sand 15 20 |{Red clay 4 278
Clay. 10 30 |{Sand, 621 340
Sand, 50 80 ||Clay 18] 358
Red clay 5 85 ||Sand 25| 383
Sand 55| 140 |iClay 11} 394
Red clay 10 150 j{Sand 9] 403
Sand 20 | 170 |{Sandtock 12] 415
Red clay, 12| 182 |{Sand (water 415 ft, rose to
Sand 301 212 365 ft) 100} 515
Sandy clay.iiseceececscacseosssenncses 15| 227 ||Clay 15] 530
Clay, 20| 247 |iSand 85| 615
27,1E.11,330b, Southemn Pacific Co, (Lanark, well 3, eastwell)
Clay and s0ilicsueesecesnsesescssecnse 10 10 {|Sand 50| 373
White shale 20 30 |[Clay, 35f 408
Cla 50 80 ||Sandstone sese 11 415
Sand and boulders, 20 100 {|Sand 10 425
Clay 40 | 140 |i{Sand (wate.r at 425 ft, rose to
C ted sand, 12 152 365 10 435
Clay 30 182 |[Clay 30 465
Sand and graveli.icecesesscseessescss 20| 202 lue quicksand..ecesescsesessosesnd 55| 520
Clay. 50 1 252 {|Clay. 301 550
Hardpan 32| 284 |[Blue quicksand 30] 580
Sand. 9| 293 |[Tough blue clay.. 201 600
Clay 30| 323 ||Sandy blue clav 46] 646
27,.3E.6.213, Chester Little
[Casing perforated from 60 ft to 80ft]
Sand and soil 55 55 | [Clay, o 20) 105
Large rounded boulders and Sandrock 10)] 115
gravel 30 85 ricksand, 11} 126
27.3E. 15, 143, Paul Price
[Screen from 50 ft to 90 ft]
Topsoil 5 5 1 ISmall gravelieceesseccssssasvasooss 48 90
Sand, some Clay....eccesecessenceee 37 42 | Clay..... 1 91
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Table 6,—Drillers logs of wells in parts of Sierra artd Dona Ana Counties,
N. Mex.—~Continued
28.2E. 24,110, Southern Pacific Co, (Strauss, well 1)
[Well later plugged back to 975 ft]
Thick- g Thick
ness |Depth ness |Depth
(feet) |(feet) (feet) | (feet)
Sand, 3 3| |Sand 5 523
Sandy 50iliiecessccsesssesasencsnseaseed 3 6] | Yellow clay.cicecesescsoscscrsocne 4) 527
Caliche 6 12{ {Sand 3 530
Sand, 8 20| |Yellow and blue €lay.ciecessesee} 10 540
Yellow claY.cieeecssseserssecsseacsses 85| 105 |Black sand 70| 610
Cemented sand 151 120]|Blue clay.cesecesssscsscnsessssccseosd 201 630
Yellow ClaY..sieescessossssssasssssses 50| 170} |Black sand 20| 650
Sand 15| 185] [Blue and red clay.cicesccssecsaess| 120[ 770
Red clay 25| 210]|Black sand, 60| 830
Sand, 5] 215 |Yellow Clay.ceeecsccencecsossesases 40| 870
Red clay 22| 237/ |Black sand, 25§ 895
Cemented sand 13| 250 |Red clay. 45| 940
Yellow ClaY.seceesscsccsssesesessssess] 5| 255| |Black sand 10} 950
Sand 10{ 265| |Red clay, 30| 980
Sandy clay 30 295 | {Sand 10 990
Sand, 2| 297{|Red clay 20{ 1,010
Red clay, 23| 320]|Sand 5] 1,015
Sand, 10 330| |Red clay, 20( 1,035
Red clay 20| 350]|Sand senesd 5) 1,040
Sand, 5| 355|{Red clay. 40| 1,080
Yellow clay.,, 5| 360]|Sand 10§ 1,090
Sand (water). | 52| 412|]|Clay, 351 1,125
Yellow clay.. o 38| 450||Sand and gravel (Water)eeecessss] 15| 1,140
SaAN, caesenteasrrossscessessasanasaasead 25  475]{Clay.iessccecsncssescecscssassesseseed 10} 1,150
Blue clay, 3 478 | |Sand, 125] 1,275
Sand 7| 485]|Sandy clayeieeceeeesscsessocsssseesd 50| 1,325
Yellow ClaY.ieeeseesecsscssacnsoscones 3] 488)|Sandstone. 2§ 1,821
Sand....... 10| 498||sand 3} 1,830
Yellow ClaVeeeeeessoscosacsossocnanes 20| 518
28.2E, 24,1102, Southern Pacific Co, (Strauss, well 2)
Sand 3 3| |Cemented clay and sand im
Sandy soil 3 [ thin strata 20 367
Caliche 6 121 }Sand 13 380
Sand. 8 20 { [Sandstone 2 382
Yellow ClaY.eceeescsssessecscocesosnss| 85| 105||Sand and clay in thin strata,... 38| 420
Cemented sand, 15] 120]|Sand 40| 460
Yellow €laYeseicesssscsscossosssenases] 50| 170][Sand and clay in thin strata,... 23] 483
Sand 101 1801 [Clay 22| 505
Clay 46| 226 [Soft blue claY.ccsesssessesserseoee 35 540
Sand, 22| 248||Soft c ted clay 25| 565
Clay. 6] 254]|Fine sand and claVeiesecesessseced 30] 595
Sand.. 8| 262||clay 25] 620
Yellow sand 12| 274 | [Sandy clay..cecssecesseesessorsocned 701 690
Clay. 33| 307 lay with cement boulders,.... 15 1705
Sand 13| 320
Packed sand 13 333
Hard clay 14| 347
28.3E.25. Lippincott well
[Water~Supply Paper 919, p. 106}
Sand 49 49 own fine sand.....ccceveerecseene 42| 410
Gravel 5 54 | Blue sandy shale.... 431 453
Sand 31 85 | IGUMDO.. ceveeesrssarssssrecssnsnne 17] 470
Gravel 5 90 | [Fine sand, 10| 480
Sand 9 99 | |Shell lime..., . 2| 482
Broken gravel and sand, | 190 | 289 | |Gumbo...iieeirrectrncssnsesscnnnes 65| 547
Coarse gravel and sand....ccseeeesed 21| 310 | [Sandy shale . 57| 604
Very coarse gravel and sand Gumbo and sand...ceceeveecenees 218f 822
(water test) 23 333 3 825
Gravel, broken shale and sand... 12 ] 345 40] 865
Gravel, sand, and lime..c.evneeees 10 355 3] 868
Brown coarse sand.eececeescocssesess 13| 368 | [Very hard black lime....cescuees 1| 869




Table 6,—Drillers logs of wells in parts ot >terra and Dona Ana Counties,

RECORDS

N. Mex.—Continued

28. 3E. 25. Lippincott well—Continued
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hick- hick-
ness Pepth ness | Depth
(feet) [(feet) (feet) | (feet)
Lime, broken, with coarse Blue lime with seam.......u.e.. 8 997
gravel . 71| 940}|/Cemented sand.....cu.vee 7 1,004
Hard gray lime, 11 951}|Blue lime with sand sea 3 1,007
Sandy limestone (some water)...e. 3| 954}|Yellow clay and sand seam oo
Blue lime 3| 957|] (small flow of water)... 101 1,017
Blue lime with sand seam..eeicecee 6| 963}|Soft yellow sandstone... . 9 1,026
Very hard solidified lime. 1| 964}|Blue limestone...eues.. 1t 1,027
Sandy limestone.cessssssecssssenseses 1| 965{|Clay, soft sandstone.. 71 1,034
Blue lime 2 967{{Clay and yellow sand... J 31 1,037
Siliceous lime 3 9701|Soft sandstone...ecrseee . 201 1,067
Blue lime 4 974{|Quicksand....... 5 1,062
Siliceous lime. 3 977{|Blue clay, sand 2 1,064
Blue lime with sand seam.eecaenes 9 986 |Quicksand....... 10 1,074
Hard quartz, 3 989
29.1E.8.210a. Southern Pacific Co. (Noria, well 2)
Sand,.euieniienniiriiennceescennsereenans 40 40||Red clay and shale,...cevereeeed 35 500
5 45 |Tough Clay..iisessecerccscescaress 10 510
235 28({|Clay, shale, and packed
95 37 sand 30 540
30| 405|Sand and boulders,.iceuerecsnree 11 551
30 435 |Packed sand, clay, and
Sand, red clay, and shale......... 30| 465| shale.iciccrcseessccssceceenencend 14 565
29, 1E, 8.210b. Southern Pacific Co, (Noria, well 3)
Sand...ccvveereerersesensenssessecrsennsd 3 Shale and shell roCK...ceeeecses 15 399
Chalk rock.... 12 15 |Shale..coicsecnsnnannes . 19 418
Sand.......... 85 100 [Water sand......... 42 460
Fine sand . 70 170 [Shale, 27 4817
Sand and clay..... . 110 2801 |ClaY.ceusecsreenass 18 505
Sand. seene 83 363 {Water sand.... . 45 550
Clay. 21 384 |Clay and sand......ceeesereecanent 15 565
29.2.6.230. Southern Pacific Co. (Mt. Riley, well 2)
[Well allowed to fill to 528 ft, August 1924]
Sand with streaks of soft white Clay and gravel....... 10 560
TOCK. eiueairensassserersnssscsancases 110 11 [Cemented gravel. o) 5| 565
Clay...... 60 17Q |Cemented gravel, boulders...| 7 572
Clay and sand 110 28(] |Cemented boulders.....ceueeesd 10 582
Sand (Water).ceceececersaceraonceaned 20 30( |[Cemented gravel and
Clay. 25 32 boulders.cesecsersnssrcercacsene 33 615
Clay and gravel.iciciecsecesscsosnese 95 42(] {Cemented gravel...ccceresncnced 5] 620
Sand and gravel... 7]  427{Rock caresaas 10 630
Clay and gravel... 106 533 |Cemented gravelicccicererenesd 85 715
Clay, gravel, loose rock, 17 5
29.4.9.100, Southern Pacific Co. (Malpais, well 1)

Clay. . 5 §{[Clay. 262 - 370
MalpaiS..ceeeesserececscerracesecseeseed 103 108]|Clay and sand............ ceseseed 75) 445
29.4.9.100a. Southern Pacific Co. (Malpais, well 2)
Caliche,visereresncecssercessssesasans 12 1 |ClaY.eueesesnsess 4 365
Malpais boulder... 20 34 [Rockieuuereseaes 1 366
56 8§ |Clay and sand 2 388
98 186 IQuicksand..... 393
13 199 |Sand....... 4217
25| 224 [Hardpan 3 465
53 PAK | (3 7 49| 514

323
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Table 7.—Analyses of ground waters in parts

[Analysesby U. S. Geological Survey!, unless otherwise noted.

Depth
Well Date of of Silica] Calcium | Magnesium
location Owner or name collection | well (SiOz) (Ca) (Mg)
no. 1947 (feet)
Wells drilled in arroyo deposits ar
16.5,22,420...| O. B. Dawson.eeceerserenss| (2 216 32 22 2.9
Oureserenes . 216]cueerecee 21 4.4
Do.ceverenss | o0 216 22 2.5
16. 5, 23. 300.... . 226]cecenceneferercenrenesfanens sesesosseed
Do..ersrees sesecensvensones 226 1.6
16.5,25,120... | U. s, Dept lntenor Bur *) 138} .iececnes 53 7.3
Reclamation,
17.5.14.212,..| A. J. OsboruecercescsnennsadJuly 14 38 3.1
17.5.14,441... ] Earl RiggS.iecsercrereneceenss|Aug, 15 53 8.0
17,5.24,333,.. E. W. Powers..... Apr. 17 102 ] eeeenees 60 8.3
17,5.26,212,,.] Mickey Plemmons, weqluly " 14 68 24 66 8.0
19,4,11,221,..| Clyde Cowan......cceueeor..jApr. 17 T4leenerens 267 53,
20. 1, 26, 210....]| New Mexico Coll. of May 17 284 73 34 13,
Agr. & Mech, Arts.
21,1,11,431,,.J C. C. Rice...ccecereenrece.|Mar., 265 216 52,
22,1E. 33, 321..{ K. H. Walker.. Aug. 29 158 27,
22,2E.13.411..f b W. Daugherty.. ..{Aug. 26° 34 ..
23.2E, 6, 323,,.4 Las Cruces Country Club.JAug. 13 58 17,
23. 2E. 8.434... City of LasCruces, well5/|May 6 300 ] ..cenened 124 32,
DOuecrcerieed sororeenslOnninnnncinnneeneanse . 134 36.
23. 2E. 11, 210..| City of Las Cruces,........J 56 17,
23.2E. 17. 210a City of Las Cruces, well 2, 70 18.
24,3.5,330.....] H. S. Bissell..cccvueereneeen 15 9.4
26.3E. 19. 311..| Leslie HayeS..vereereranennes 43 12,
26.1. 4. 410.....| Southern Pacific Co, 47 18,
(Afton).
26.1, 25, 410a..| Mrs. Annie Braidfoot...,... 5 3.2
27.1E. 33.130..( ..... RO | RPN | 12 9.8
28. 2E. 24, 110..| Southern Pacific Co. (&) 950].c0recees 20 9.0
(Strauss),
28, 2E. 24, 110a/ O.venee May 1 T05]eassesese 24 10,
1 mile west of § Dr. J. E. Laws.eueeeereeeesd  C) 33 6.2
Cerro de
Muleros,
Wells drilled in alluvial fill
17.4.31,111... 71 20 157 21,
19,3.4.331..... . 138 30,
19.3.9.121a.., ] 91 15,
19, 3, 10, 333... ] 200 29,
19,3,10.432,.. 86 15,
22,1E. 26, 214,. 164 217,
22, 1E. 28, 140,. 53 9.4
22,1E. 28, 310.. 42]ieieenneed 302 44,
22, 1E, 28, 320.. 162).ceeen..d 98 17,
23,2E. 18,141, 161 24,
Do..eeeeenes 27 150 217,
Do R ( 33 165 28,
23. 2E. 29, 332,.| Las Cruces Ice Co..........]Aug. 13 sessesnasfecs
26.3.9. 221.....| Berino Cotton Gin........../]Aug. 12 censsnsen 142 45,
17,4.29, 340,,.] Derry warm springs........ 52 19,
21,1,10,213,..J Radium Springs....ceeeeens 71 142 23.

1Analysts: C. S. Howard, E. F. Williams, V. E. Arold, L. S. Hughes.
2Dec, 19, 1945,

SJune 14, 1946,
4Dec. 9, 1936,
51948,

E'May 11, 1939

Hydra.nt water at Pueblo Courts. City water supply being obtained from 3 city wells, 294,

296, and 301 fee

t deep.
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of Sierra and Dona Ana Counties, N. Mex.

Parts per million except percent sodium and specific conductance]

153

Sodium Total Specific
and Bicar- | Sulfate | Chloride| Fluoride|Nitrate | hardness |Dissolved|conductance |Percent
potassium|bonate | (SO, 4) (ChH [13)] NO) |Jas C.<1CO3 solids | (micromhos [sodium
(Na + K)| (HCO)) s at 25 C)
on mesa lands above valley floor
59 168 37 12 0.8 11 67 250 350 66
59 169 36 13 1.2 .8 70 219 360 64
74 180 58 11 1.0 1.1 66 283 385 71
hecoosconnae . 180[ ceeeesaes 11{.. 357 [suncracese
73 180 52 13 1.2 1.3 66 283 360 70
35 207 44 10 1.7] 11, 133 Leeerennenee boreocsecsecesens 32
144 187 211 25 4.3 2,7 108 550 594 74
47 215 65 14 12 2.1 165 296 495 38
25 228 33 6 .2 9.1 184 254 449 23
53 218 103 14 .3 7.3 198 383 478 37
259 295 615 400 .3 1.5 884 1,740 2,640 39
90 181 145 18 .7 8.6 139 472 648 59
962 506 286 | 1,510|cceceeeesd 2.3 753 3,280 5,760 74
96 347 279 98 5’2 PRI, 505 829 1,260 29
30 120, 65 |1 O, .6 114 205 349 36
69 174 90 90 . .3 214 411 719 41
94| <232 227 153 .3 2.6 441 747 1,210 32
84 227 246 158 .7 482 770 1,260 27
beseconcerass 177 90 661 c0ecerscesfoccrnasens 210 auucennsnee 660].0erseeess
63 180 126 . 248 442 161
139 370 41 6.8 76 414 698 80
81 183 91 L1 157 381 657 53
355 423 210 282[ceecieneres]ecernenne 191 1,120 [i0eeceecencrenne 80
300 492 121 42 7.9] 18, 26 773 1,290 96
178 345 74 47 2.0 8.8 70 513 865 85
247 407 180 T2heeereeeees .15 87 T29 heesecoecrosncnsas 86
240 365 195 69 1.5 1.2 101 731 1,180 84
132 188 156 [511) SR 9.1 108 [ L} SO, 73
of valley floor of Rio Grande
296 316] 666 119]........ 0.9 478 57
128 220 342 147 .4 2,5 468 37
86 213 193 1 .3 .1 288 39
140 354 399 153 .2 .8 618 33
85 237 179 56 .3 .3 276 40
142 337 376 108 .4 9.6 520 37
44 164 65 44 .4 .4 170 36
309 508 747 289 .1 4.7 934 42
52, 188 98 120 .3 2.8 314 27
131......... 268 501 36
125 382 294 . 485 36
125 eeurenene 290 . 527 34
176]eeuennesd cesnvenees ferecreecenc oo
47| 663, 211 540
Springs—Continued
303 370 309 160 5.8 2.0 208 1,030 1,650 76
1,160 421 265 1,660 4.6 2.0 449 3,540 6,060 86

8Sayre, A N,, and Livingston, Penn, Ground-water resources of the El Paso area, Tex.,
U. S. Geol. Survey Water-Supply Paper 919, p. 121, Date of collection, Apr. 22, 1936.
91dem Date of collection, July 17, 1936,
10City water supply being obtained from 2 wells, 75 and 100 feet deep, of E! Pasp Electric
Co. Date of collection, 1930. Analyzed by C., W. Botkin, chemist, State College, N. Mex,
lisee note 10. Date of collection, 19347
12See note 10. Date of collection, Nov. 26, 1935.
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Table 10.— Water levels, in feet below land-surface datum, in auger well 23,2E.29,214
[Measured at 5:00 p. m., 1947-48])

Location: Northeast corner of westernmost weather instruments shelter of New Mexico College
of Agriculture and Mechanic Arts, State College, N, Mex.

Diameter: 2 inches; depth: 11 feet,

Measuring point: Top edge of hole in cap on casing, 5.22 feet belowB. M, 102 U, S, C. and
G. S. (3,844 feet above mean sea level), 0,25 foot above land-surface datym.,

Reference point: Surface of northeast corner of concrete curbing for weather instruments shel-
ter, 1.5 feet from well, 0,74 foot above land-surface datum.

Water Water Water Water
Date level Date level Date level Date level
1947 1947 19417 1947

Feb, 19 10. 07 |[May 8 9. 69 | fjuly 6 9. 07 | Isept. 3] 9.06
20 10, 06 9 9.58 7 9.11 4 9.08
21 10.09 10 9.51 8 9.13 5 9.07
22 10, 09 11 9.49 9 9.17 6 9.02
23 10. 08 12 9.49 10 9.19 7 9.00
24 10,08 13 9.52 11 9.19 8 8,22
25 10. 09 14 9.53 12 9.19 9 8.48
26 10, 08 15 9.54 13 9.15 10 8.58
21 10. 09 16 9.45 14 9.14 11 8,54
28 10.08 17 9.53 15 9.10 12 8.64
Mar 1 10.06 18 9.55 16 9.05 13 8.68
2 10. 05 19 9.59 17 9.10 14 8.58
3 10,04 20 9. 60 18 9.15 15 8.51
4 10.03 21 9.63 19 9.15 16 8.51
5 10, 05 22 9. 60 20 9.06 17 8. 47
6 10, 07 23 9.63 21 9.02 18 8,49
7 10,08 24 9.53 22 9.05 19 8.63
8 10,09 25 9.55 23 9.10 20 8.67
9 10,09 26 9.55 24 9.11 21 8. 69
10 10,10 21 9.55 25 9.05 22 8.73
11 10,10 28 9.56 26 9.01 23 8.176
12 10.10 29 9.61 27 8.94 24 8.80
13 10,11 30 9,43 28 8.95 25 8.84
14 10.12 31 8.64 29 8.917 26 8.87
15 10. 12| |June 1 9.03 30 9.01 217 8.90
16 10,13 2 9.12 31 8.80 28 8.93
17 10.14 3 9. 23 ||Aug. 1 8.50 29 8.95
18 10.15 4 9.25 2 8.50 30 8.97
19 10.15 5 9.34 3 8.71|0ct, 1 8.99
20 10.15 6 9.35 4 8.79 2 9.00
21 10.15 7 9.35 5 8.85 3 9.05
22 10,15 8 9.33 6 8.90 4 9.05
23 10,15 9 9.31 7 8.92 5 3.07
24 10.15 10 9.33 8 8.91 6 9,11
25 10,15 11 9.33 9 8. 89 7 9.12
26 10,16 12 9.33 10 8.89 8 9.15
27 10,117 13 9.29 11 8.90 9 9,18
28 10.186 14 9.23 12 8.94 10 9.18
29 10,15 15 9.25 13 8.95 11 9.21
30 10,13 16 9.23 14 8.95 12 9.23
31 10,11 17 9.31 15 8.95 13 9.25
Apr. 1 10, 02 18 9.27 16 8.86 14 9.29
2 19,00 19 9.21 11 8.80 15 9.25
3 10,00 20 9.15 18 8.74 16 9.25
4 10,03 21 9.15 19 8.72 17 9.29
5 10.06 22 9.15 20 8.173 18 9.33
25 9.72 23 9.21 21 8.16 19 9.35
26 9.55 24 9,23 22 8.79 20 9.38
21 9.20 25 9.25 23 8.80 21 9.39
28 9.30 26 9.23 24 8.83 22 9.39
29 9.44 27 8.13 25 8. 87 23 9.44
30 9.47 28 8.61 26 8,88 24 9.49
May 1 9,52 29 8.75 27 8.92 25 9.49
2 9.56 30 8.81 28 8.95 26 9.50
3 9. 69 || July 1 8.95 29 8.96 217 9.50
4 9.62 2 9,03 30 8.98 28 9.45
5 9.62 3 8.99 31 9.00 29 9.41
6 9.62 4 9.11|[Sept. 1 9.02 30 9.46
7 9.67 5 9.11 2 9,03 31 9.51
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Table 10.—— Water levels, in feet below land-surface datum, in auger
well 23.2E.29.214—Continued

Water. Water Water Water
Date level Date level Date level Date level
1947 1947 1948 1948
Nov, 1 9. 54] |Dec. 11 9, 86| |Jan. 20 10. 09}|Apr. 5] 10.04
2 9.55 12 9.88 21 10.10 12 10.05
3 9,56 13 9.90 22 10,11 19 9.91
4 9.58 14 9.90 23 10,12 26 9.75
5 9.61 15 9.90 24 10, 13| |[May 3 9.65
6 9.61 16 9.91 25 10.13 10 9.55
7 9. 62 17 9.92 26 10.13 17 9,55
8 9.63 18 9.92] [Feb. 10 10,17 24 9.60
9 9.64 19 9.92 11 10,17 31 9.85
10 9. 64 20 9.94 12 10, 17| | June T 9.85
11 9.65 21 9.92 13 10.18 14 9.95
12 9.65 22 9.95 14 10, 20 21 9.75
13 9.66 23 9.95 15 10,21 28 9.95
14 9.68 24 9.94 16 10. 21| | July 5 9.99
15 9.70 25 9.95 17 10,21 12 9.89
16 9. 69| 26 9.96 18 10. 22 19 9.91
17 9. 69 21 9.96 19 10,23 26| 10,03
18 9.70 28 9.97 20 10. 23| |Aug. 2 9.94
19 9.71 29 9.97 21 10.24 9 9. 85
20 9.72 30 9.97 22 10,25 16 9.73
21 9.173 31 9.99 23 10.25 23 9.84
22 9.18 1948 24 10. 26 30 9.71
23 9.75|| Jan. 1 9.99 25 10, 26} |Sept. 6 9.75
24 9.75 9.99 26 10.25 13 9.75
25 9.176 4 10.00 27 10, 25 20 9.78
26 9.176 5 10, 00 28 10.15 21 9.76
21 9.171 6 10.01 29 10, 05| |Oct. 4 9.88
28 9.78 7 10. 01| {Mar. 1 10.15 11 9.90
29 9.79 8 10,01 2 10.15 18 9.85
30 9.79 9 10.02 3 10.23 25 9.89
Dec. 1 9. 80 10 10. 04 4 10. 25{{Nov, 1 2,98
2 9.81 11 10. 04 5 10. 26 8 9.99
3 9,83 i2 10.04 6 10, 27 15 10. 00
4 9. 84 13 10, 05 ki 10,27 22 10. 04
5 9.84 14 10, 06 8 10. 28 29 10,03
6 9.84 15 10,06 9 10, 28| | Dec. 6 10,06
1 9.84 16 10. 07 15 10,32 13 10,10
8 9.84 17 10,08 22 10.35 20 10,11
9 9.85 18 10. 09 29 10.35 217 10. 14
10 9. 817 19 10.09
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Table 12,—Records of large-diameter wells near or on the valley floor of the Rio Grande
in Rincon and Mesilla Valleys

Sheet and tract: letters and numbers refer to Irrigable area and property maps of Elephant Butte
Irrigation District, U S, Bureau of Reclamation—~Rio Grande project,

Owner or name: NMAC réfers to New Mexico College of Agriculture and Mechanic Arts,

Topographic situation: A, arroyo bed; F, valley floor; M, mesa surface; S, alluvialside slope or
arroyo slope,

Altitude: A, determined by aneroid; T, determined from U. S, Geoclogical Survey topographic
quadrangle maps.

Type of well: Dd, dug and drilled; Dr, drilled; Du, dug; J, jetted.

Depth of well: reported,

Water level: reported figures given to nearest foot,

Type of pump: AL, air lift; C, centrifugal; Pl, plunger; T, turbine,

Kind of power: B, butane engine; D, diesel engine; E, electric motar; G, gasoline engine;T,
tractor engine; W, wind,

Discharge rate: E, estimated; M, measured;. R, reported,

Drawdown: E, estimated; M, measured; R, reported,

Use of water: A, abandoned; D, domestic; I, imigation; II, intended irrigation; M, municipal,
RR, railroads; S, stock; U, unused, equipped with pump,
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GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS

Table 12,—— Records of large-diameter wells near or on the valley

Well Owner Date Topo-
No location  |Sheet|Tract or Driller completed | graphic
no, name situation
Rincon Valley, Sierra
1]16.5.23.300 [..... O. B. Dawson......| Mickey Plemmons.{April 1947.. S
2116.5.25.120 ] A U. S. Bureau of | George Cook....eeead1936...cceeee] A
Reclamation.
3116.5.25.211| A N < [« R E P TRT PR Y - [ TR, A
4 ]116.5.25.341 | A A. J. Osborn.......| Mickey Plemmons, {July 1947... S
5(16.5.25.343 | A JoerereneeedOnareanns | George Cook...eese. |[March 1946 S
6(17.4.30.1334 C W. B. Cantrell....| Toby Tipton.. March 1947 F
7117.4,31,111| C Ben Luchinii.cieeesfesissereasedOoiasnneeess |December..d F
1946,
817.4.32,112} C 37 [Ray Painter.........| Mickey Plemmons, JFebruary....{ F
19417,
9 [17.5.10,442 | B |..eeees |A. J. Osbomuceeees fasesecseeasdOuucnessnvonchereeeedOinnnan M
10 117.5.14,212 | B .iveens foveseeecendo rerseererssdO March 1947 S
11 117,5,14,231 | B |....... |Felix Lara...........| Harrison....eeeseve00. | 1946, A
12 [17.5.14,441 | B 3B|Earl Riggs... Mickey Plemmons.JJuly 1947...d S
13 |17.5.28.442 | C |[........|Marsella Fritz.. cosveeneese@Ouirescsanees] 1934 (?)enens S
14 |17.5.23.4423] C |uceeeee deverenses ..do...,..,. .« Marsella Fritz....... [February..., S
1948,
15 |17.5.24.331 | C Tod Robison........| Harliss....... 1934....0...y S
16 [17.5.24.333 | C E. W. Powers......| George Cook.. .4April 19486,. S
17 {17.5.25,123 | C G. P. Black........| Mickey Plemmons.|October.....{ F
1947,
18 [17.5.25.134 | C 25 ..do, Y dO.useseeccese fooreeedOnannns F
19 117.5.26.212 | C [....... |Mickey Plemmons.}....cesss. do.... March 1947 S
20 [17.5.26.242 | C [..2000 [Lioyd Welch.uewuu. forrrsorreidursorsessoes |February..od S
19417,
Drawdown
Pump Yield below static level
Well Size | Kind Rate Date Duration
No. location Type | (in,)| of (gpm) of Amount of test
no, power measurement (hr)
Rincon Valley, Sierra
1 116.5.23.300 T 81 G 850 M| June 5, 1947.... 115.00 M 4
2 116.5.25.120 | AL |.eeeee..] G 13 R 1936...ceucerccensd] 21 R 48
3 [16.5.25.211 | None | None | None .
4 ]16.5.25.341 | None | None | None 125 R | uly 14, 1947... 100 (?) R 2
5 [16.5.25.843 | T 6] G 250 E | July 15, 1947...
6 |17.4.30.133a| T 8| T
7 117.4.31.111 T 01 B 1,000 M| July 18, 1947... 14.2M 9
8 [17.4.32,112 T 6] G 800 R | February 1947...| 14 R 4
9 ]17.5.10.442 [None | None | None |.icecreecnes [sesseceessoracansanes er
10 |17.5.14.212 T 6] G 250 E | July 23, 1947... 22.6 M 6
11 |17.5.14.231 | None | None | None 500 R | 1946 sesseseseses
12 [17.5.14.441 | ¢ 4| E 800 R | July 194T....cc..f 19 R
13 [17.5.23,442 C 4| G [50300E | Aug. 1, 1947... 10R 4
14 117.5.23.442a| T coseenenefereecaradearnecriiens Jorrerentecincinniaseed sennenecnsnenis foseasancaens
15 |17.5.24.331 [ 6 450 E | Aug. 1, 1947...
16 |17.5.24.333 T 81 G 650 M{ July 25, 1947,., 20.5M L)
17 [17.5.25,123 T 81 G 860 M| Dec. 2 1947... ereesenencnnens 40
18 |17.5.25,134 T 8| T 780 M 3
19 |17.5.26.212 T 6| G 225 M| June 4 1947.... 20,00 M 2
20 |17.5.26.242 T 8| G 700 G | July 24, 1947... 8.5 M 8
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Principal water-bearing bed {Depth ~ Water level
Diam- tg L
Altitude [Type|Depth | eter |Depth | Thick-| Character which [Below Date
above seaf of of of |totop | ness of well is | land of
level lwell| well | well |of bed| (ft) material cased [surface | measurement
(ft) (v |Gn) | () @ | ()
County, N, Mex,
4,280 A |Dr }226 18 186 12|Gravel....coseuea| 215 |Flows [June 5, 1947
4,194 T |Dr |138 6 lieese cesnche | 107 |24,12 |Nov, 22, 1946
4,181 T | Dr 32 10 foeereieedereniondinnenceinnnarcencens forneeoens ] 19. 29 Do.
4,180 T | Dr |127 10 . seeene | 127 27,20 {July 3, 1947
4,182 T|Dr |152 12 38 f 131 [32,22 [June 21, 1946
4,140 T | Dr 91 18 12 43{Sandandgravel.] 69 |13.32 [Apr, 17, 1947
4,1183T|Dr | N 14 10 L ereeeessedOnierenn| 65 | 8.88 [Feb, 20, 1947
4,110 T | Dr 80 12 80 .72 Do,
4,260 A{Dr |207 15t None [15.94 [Apr. 17, 1947
4,188 T|Dr |121 10 121 |58,45 [Mar, 3, 1947
4,180 T|Dr [100(?y 12 sosne 58,73 [Nov, 22, 1946
4,140 T|Dd | 80 12 . sessses| 80€@) 13,90 |Aug. 1, 1947
4,140 T|Dd | 65 6 lecerensshreceranns L ; ceseses
4,140 T | Dr N eecaonsee vese
4,140 T|Dd | 74 14 cees bee 74 |28, Aug. 1, 1947
4,140 T|Dr | 101 12 55 ISTSandandgravel.. veeseeses| 28,23 [Nov. 23, 1946
4,120 T | Dr 59 18 luveeesee]e | do, 14,65 |Feb. 14, 1948
4,120 T |Dr 64 18 [evereees foenverers bererennesdOunennes bevanenns [ 12,77 Do.
4,160 T|Dd | 68 10 L eeeeeene.do. 43.99 |Apr. 17, 1947
4,152 T | Dr 85 12 57 27]Gravel.....ceeee..| 85 |36, 60 Do.
Measuring point
Specific | Use Height
capacity| of above (+)
Kgpm/ft) |water Description orbelow(-) Remarks
land-surface
datum (ft)
County, N. Mex, —Continued
63 I  |Top of casing...esceseesd 0.00 |Temperature 75F, Artesian flow125gpm
estimated June 5, 1947, See analysis,
0.6] D [Bottom of air-line elbo +4,00 |See analysis,
eseessnsnse| A |Top of casingueeiecessesed] +3.00 [Used during construction of Caballo Dam,
I do +, 60 |Quantity insufficient for irrigation.
I do +.25 |Depth 131 ft measured July 1947,
coverseeeee| IO do, +4,00
70 I |Top west edge of 3-in., +.83 |Temperature 67 F.
pipe in concrete,
57 I |Top of extendedcasing +.85
seesceneses] A |Land surface.cisescereeres +,00 |Water level can be lowered to 70 ft by
bailer.
11 I |Top of casing..cceecsnsse +.30 [Temperature 69 F. See analysis.
[ETTOROUR I ! S SUTRRTRRRTRY. |} +1.38
I Land surface..ceeceeceeee .00 [Dugl8 ft. Test pumped at date of
completion,
25 I . |Temperature 67 F, Diameter of pit 72 in.
ceeseensese | I lAbout 10 ft west of well 17,5, 23,442,
I ottom of N-S 8x8 in.. .00 [Temperature 67 F. Diameter of pit 72 in,
pump support, east
side of well.
32 I |Top of casing..eceesesees +.50 [Temperature 67 F. See analysis.
vesesnnnene | I sesesecvescssdOnntucnrenncns . 00
e 1 . do.... 1,00 ]Temperature 64 F.
11 I  [Bottom of pump base... +1,00 |Temperature 67 F, Diameter of pit 60 in,
flange, See analysis,
82 I  |Top of casing.ecccresesees +.50 |Temperature 67 F,
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Table 12,~~Records of large-diameter wells near or on the valley

Well Owner Date Topo-
No.| location [Sheet|Tract or Driller completed |graphic
no. name rituation
Rincon Valley, Dona Anz
21 |18.4.5.214 [ D 1B W. A. Prater.cicces [ceceesesncenvecnsennsansf1946.uncanns| F
22 [18.4.17.312 | D 145 |W, B, Engler.......| Toby Tipton.........}July 1947,...| F
23 [18.4.17.411 [ D Fred Riggs....... w..| Mickey Plemmons {December...| F
1947,
24 118.4.35.231 | E A. A. Franzoy......| Toby Tipton......... |August 1947 F
25 [19.2.3.122 |...... A, T.&S.F. Ry,.{P. D. Wynne........|January 1932 §
26 [19.3,4.331 G B. S. Thurman.....| Mickey Plemmons. JJuly 1946....| F
27 119.3.4,331a | G I PO voreelOnnervranncfrereresensdOinnniresasas [1946... ] F
28 |19.3.5. G vvesesseeeslOurresaeera.| Marsella Fritz........{January 1948 F
29 [19.3.9.121 |G Village of Hatch...fo.eeees veees 1933 .| F
30 |19.3.9.121a { G ceeseserassdOiacs Claude Kight.., July 1947.... F
31 |19.3.10.333 | G . Cocks.........| Mickey Plemmons..|........do..... F
32 (19.3.10.432 | G 89 |Lee StottS.iuecencanse|recencsecesdOuaninnananss JAugust 1947 F
33 119.3.15.443 | G 169B(I. W. Smallwood..| Toby Tipton.........|February.....| F
1941.
34 119,4,3,23¢ |F |.......|D. L. Oliver........| Claude Kight........|June 1947, S
35 |19.4.11,221 | F 73 |Clyde Cowan....... | Mickey Plemmons..JOctober1946{ S
Mesilla Valley, Dona
36 121.1E.30.323| 2 11 |B. wW. Vermillon...ﬂ cevesesesseceessrasssascedMar, 1948.,.| F
37 121.1E.31.322| 2 23 | Rudolph Garcia,... Jan. 1948.... F
38 121.1E,31.412| 2 22 |Edgar Rhodes....... eesesedOessuend] F
39 21.1.11.431 | 1 |.......{C. C. Rice.........| Jack Daniels.........[Mar. 1948...;] M
Drawdown
Pump Yield below static level
Well, Size | Kind Rate Date Duration
No location Type | (in.)| of (gpm) of Amount of test
no. power measurement (hr)
Rincon Valley,Dona Ana
21]18.4.5.214 C 3 G 280 R Licerecencrncencrioners
22|18,4.17,312 T 6 T .
23]18.4.17.411 C 6 G vesrsseserrsnsassnsses [eseencsesennes faon
24 18. 4, 35, 231 T 8 G [1,000R |.. . .
25119.2.3,122 T jeceeenss| E 225 R |January 1932...... 14 R liccevsenseen
26]19.3.4,331 T G 660 M [Apr. 18, 1947.... 8.9 96
27119, 3.4.331a None |[None | None| 400 R |19486.. .- sevosssesens
29019.3,9.121 None |None-{ Non 120 R leerecneceoneen [
30119,3.9.121a 14'/‘ E 150 E |Aug. 1, 1947..... 2.1 M
31119.3,10.333 T 10 G 600 E [Aug. 11, 1947...4 10.0M
32 119.3.10.432 T 10 G 700 E |Aug. 15, 1947....] 10.4 M
33[19.3.15.443 T 8 T 250 E JApr. 17, 1947.ccferrencecnecnenn
34119.4.3,234 Cc 6 T 500 R {June 1947.......... 8
35119.4.11,221 T 8 T 700 M [July 24, 1947..... 12 M 4
Mesilla Valley, Dona Ana
36)21.1E. 30.323 T 8 G |[1,000R {....
37 |21. 1E, 31, 322 T 8 T |1,200R 11 R
38 |21.1E.31.412 |........ veeses] 1,000 R 30 R
39)21,1.11.431 8 [P PPN S PYRIY S
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Principal water-bearing bed [Depth Water level
Diam-| to
Altitude [Type|Depth | eter |Depth | Thick- Character |which |Below Date
above sea| of of of [totop | ness of well is { land of
level |well [ well | well [of bed| (ft) material cased |surface| measurement
(ft) (ft) | (in.) | (ft) (ft) (ft)
County, N, Mex.
4,107 T| Du 20 . berercnrennineieendineeenes| 13.40{ Feb. 14, 1948
4,095 T| Dr 70 12 5 60 | Sand and gravel 70| 5.34} Aug. 11, 1947
9.65( Feb. 14, 1948
4,092 T| Dr 70 22 RO FUROUN P veeeseses|veeenees | 8.3 | Dec. 2, 1947
4,070 T| Dr 68 12 10 38 [Sand and gravel 60| 6.92| Aug. 15, 1947
sases veres| Dr 260 14 joeeeid)es FRP ceaseeereeens]|  260{120, January 1932
4,052 T| Dr . | Sand and gravel. 52 6.25| Nov. 22, 1946
4,052 T 35| 6.25 Do.
4,050 T| Dr 32 8 Leecerers posenseese| Fine sand . 32| 3.38] Aug. 1, 1947
4,050 T| Dr 70 17 53 15 | Gravel. 67| 3.38 0.
4,049 T| Dr 69 12 42 120 iiinienn 69| 4.98| Aug. 11, 1947
8.57( Feb, 14, 1948
4,049 T| Dr 68 12 |eceuienes [SSTN 1.1 1 . 1. ISR 68| 9.13{ Aug. 27, 1947
11.71| Feb. 14, 1948
4,040 T| Dr 53 12 10 30 | Sand and gravel, 53| 5.65| Feb. 20, 1947
4,075 T| Dr 68 8 22 46 [Fine sand........d| 68| 8.49| June 12, 1947
4,080 T| Dr 74 10 16 54 | Fine and, coarse 74| 11,92 Nov, 23, 1946
sand.
Ana County,_ N. Mex,
ST 2. A PR v B L P S ceenrensecreensrsanseforereane 9.42| Mar, 26, 1948
3,943 T{ Dr 100 12 Lvereee boovenenan vesesess| 10,55] Feb, 12, 1948
3,945 T| Dr 71 16 50 25 | Gravel, 9.58 Do.
4,020 T| Dr 150 12 Levueeis feovecenos brecrecsecsncansnnocs boceesses | 64.00] Mar. 26, 1948
Measuring point
Specific | Use Height
capacity| of above (+)
[gpm/ft) | water Description or below (-) Remarks
land-surface
datum (ft)
County, N, Mex, —Continued
cesensrenaa| I Top of wooden.....ceue +1.50| Pit, 5 by 9 ft,
cribbing.
I Top of casing.. . +1.00
I Land surface......euuees .00 | Water level measured while being
drilled.
R I | Top of casing...... .00
16|M, RR| cccrenrerncnsnceces L ceveetnccesnaaes | Rincon domestic supply.
74| I Top of casing.. +2.00 | Temperature 60 F. See analysis,
ceesnnrene Jd A leceeeceeneenado. +.371 78 ft from well 19, 3,4,331,
1 cesresscnescrcsrsres s becocorocassaies
A Top of casing.. +.80 | Well sanded.
M .. odOueurainnnnnns +.70 | Temperature 62 F, Emergency use
only. Two pumps. See analysis,
60 I sesennensinse 1< [ MR .00 | Temperature 65 F. See analysis.
67 I [SUTPRRURIRL s | N ORI +1,00 | Temperature 65 F. See analysis.
beoereonnae J| I Top edge of casing.... +1, 00 | Temperature 63 F. Insufficient power.,
100( I Top of casing...eeeerses -5.40
58| I OPPTUTN . [« NP -.90 | Temperature 66 F. See analysis.
County, N. Mex, —Continued
ceeseesenss]| I Top of casing, +.75
110 I +. 50
33| I +2. 00
PPTOSU HS Y PR « '« RPN +1, 25 { See analysis.
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Table 12,— Records of large-diameter wells near or on the valley

Well Owner Date Topo-
No location heet| Tract or Driller completed | graphic
no, name situation|
Mesilla Valley, Dona Ana
40 121.1,13.323 | 1 7 Isaac Rhodes.......| Morrison Bros........[1948........., F
41 121,1,14,433 | 1 4A1 | Roy BlacK..ssceeess foresroceenssoncunceocncndeccencen F
42 122,1E.8.421 | 3 |37 Carl Nakayama.... ]ack Dohetty ........ JAugust...... F
1947.
43 122,1E.8.421a) 3 |37 vresresnensdOuranienieas] McBee,.oounrininnnnas October..... F
1947,
44 122,1E,10.413 4 |.........| E. A, Knight.......J Joe Clary........ee...[September.. S
19417,
45 [22,1E.15.343 4 [37A | Clifford Hare.......| Morrison Bros........|December.. | F
19417,
46 |22.1E.15.431} 4 |40 Claude Tharp......| Joe Clary.............|September.. F
1947,
47 |22.1E.21.21Y4 4 |12B2 | Rudolph Garcia....|eeeeiieeccecrecenereneeced| 1906, 00eninsd F
48 |22,1E.22 4 |35B(?)]eerececeresdOiiieinncenc]eerirersenerencricaressss . JNovember.,. F
19417,
49 |22.1E.26.214} 5 |21 J. K. Nakayama..] Joe Clary.....cevueees August 1947, F
50 [22.1E.27.411] 5 |32 J. W, Taylor.......| Morrison Bros........ Felilé\iasry ..... F
51 |22.1E.28.142] 4 [63A |T. L. Simpson...c.fecerreeccacnes ramesars »..|November...| F
1947,
52 |22.1E.33.321] 5 |89 K. H. Walker...... Jack Daniels......... August 1947, F
53 [23,1E.1.414 | 7 |68 R. L. Mayse 1948....00veus F
54 {23,18.1,423 | 7 |70 J. O. Gomez,....... ..{January...... s
1948.
55 |23.1E.1,443 | 9 2 L. B. Linbeck...... September.. F
1947,
56 |23,1E.2.143 | 7 8A | Tatman.............. ..|March 1948 F
57 [23.1E.4.413 | 6 |16 J. A. Griffin SO |- T F
58 [23,1E.9.411 | 8 1 Raymond Macaw.. . ofesesesdon.nens F
59 }123,1E.10.442] 7 |56 Tsuyuko Yanaga.,.. September.. F
1947.
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floor of the Rio Grande in Rincon and Mesilla Valleys—Continued

Principal water-bearing bed |Depth Water level
Diam- to
Altitude | Typel Depth| eter | Depth|Thick-| Character which| Below Date
pbove seal of of of {totop| ness of well is| land of
level | well| well | well lof bed| (ft) material cased | surface | .measurement
(ft) (ft) | (in.)| (ft) () ! (0
County, N. Mex, —Continued
3,960 T| Dr | 215 16 Gravel...o.ceeeee 12,4 |Feb. 12, 1948
3,960 T| Dr |......... sese
3,925 T| Dr | 175(?) 14 8,30 | Dec. 5, 1947
8.46 | Feb. 12, 1948
3,925 T| Dr [ieeeees.e 16 . becoesoscnnnen ssesssachen veeees| 12,23 Do.
3,945 T| Dr | 132 12 40 22| Sand and........ 116( 21.45] Sept. 11, 1947
gravel,
3,925 T{ Dr | 108 16{ceeuecee vesvevess|oerrsnses@Oniaciorefeecanaad 11.87 | Feb. 12, 1947
3,920 T| Dr 75 12 11,15 | Dec. 5, 1947
11.58 | Feb. 12, 1948
3,920 T| Dd | 197 [ venfoasancnes [reneseerecicniiisanacferenniesd 9,56 | Dec, 5, 1947
10.41 [Feb. 12, 1948
........... |5, S I R 1 O O O U PO R P T
3,915 T{ Dr | 100 12 30 34| Sand and.......,| 931 15, August 1947
gravel,
3,920 T| Dr |107 16 48 59 [ceuserenedOunieree] 107 fuveecsvnee [oeceenarareananeannas
3,920 T{ Dr 80 16 55 25| Gravel......ccoosfersresee | 11.19 | Dec. 5, 1947
12.43 | Feb. 12, 1948
3,925 T| Dr 74 10 22 52| Sand and........ 74| 14.64 | Aug. 12, 1947
gravel,
3,910 T|J 60 12 | PR U recvesrenaens cevseefeseennad 15,46 fFeb, 12, 1948
3,915 T| Dr | 100 -3 UUCIY R veve fosnnsncrannacrnenanes veesenend 21,27 Do.
3,906 T Dr | 175 121 Levevemerefersiiessenineseerennifienenans | 17,08 | Dec. 5, 1947
17.53 | Feb, 12, 1948
vecnrerenan Dr |........ 14 98 YOS
Dr | 90 14 1........ .
3,900 T| Dr 95 16 50 15 Small gravel...{........ 4 13.98
14,85 | Feb. 11, 1948
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Table 12,—~Records ot large-diameter wells near or on the valley

Drawdown
Pump Yield below static level
Well Size | Kind | Rate Date Duration
No locatione Type | (in,) | of (gpm) of Amount | of test
no, power measurement (hr)
Mesilla Valley, Dona Ana
40 J21,1,18.323 [icceveraefocrconns pocscseas posunronnsress [soseveconrnsense eod
41 122,1,14,433  Liiiccshocencecboresones bencraceacnes b essssesoensssas]snsornsnsese
42 [22.1E.s.421 T 10 900 E 26 M -
43 |[22.1E.8.421a | None| None| None|.... eseneas aeensens
44 |22.1E. 10,413 T 8] T .
45 |22, 1E. 15,343 T 10| G 30 R |
46 [22,1E.15,431 T 8 T ceane
47 |22.1E.21.211 T 100 T 16 R fereceeneens
48 |22.1E.22 None| None| Nomnel....c.ceeread]oese rescessnrsnne ceseosfs
49 (22, 1E.26.214 T 8] T |1,000 E [Aug. 29, 1947....
50 |22, 1E.27,411 T foeeececechecercecedvnrnnnecrenes
51 [22,1E. 28,142 T 10} T | 1,200 R |February 1948.....}.......
52 |22, 1E, 33,321 T 8] T 800 R|1947...cireercenenced
53 |23.1E.1.414 AL Joeeeiereefeocecenes Poor
54 123.1E. 1,423 T 8| T |1,000R
55 [23.1E.1,443 T 6] T 600 R
56 |[23,1E.2,143 T b L] SN A
57 [23.1E.4.413 |...cceiidferee
58 [23.1E.9.411
59 [23,1E. 10,442 T 8] T |1,200R
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floor of the Rio Grande in Rincon and Mesilla Valleys—Continued

Measuring point
Specific| Use Height
capacity] of above (+)
(gpm/ft)| water Description or below(-) Remarks
land-surface
datum (ft)
County, N. Mex, —Continued
........... hii sevssesssensescsscessranesess fasspesenesanass |Depth at time of water-level measurements,
cecreceones| II Posesessmtonsanssnnsnonsnsae fouesunansnesaes
35 | I Top of casing. .00 |Temperature 62 F.
vesesasvese] I lecsaseciesesasadon, +.50 |About 120 feet north of well 22, 1E, 8. 421,
vesvesssees| I +.40 |Sand filled well when tested.
67 | 1 +1,50
[P B | +1.25
63} I -1.00 [Pit; diameter 18 ft, depth 30 ft. Old
Shalem Colony well; see W, S, P, 188,
p. 45.
I
1 Temperature 63 F, See analysis,
il Well sanded.
I Reportedly poor quality,
I See analysis.
II Two wells about 30 ft apart,
| S SO -
I feevivecciennido
I
I
1 Top of casing....eeerens .00

317267 O - 55 ~ 12



172

GROUND-WATER CONDITIONS, RINCON AND MESILLLA VALLEYS

Table 12.—Records of large-diameter wells near or on the valley

Well Owner Date Topo-
No location Sheet [Tract or Driller completed | graphic
no, name situation
Mesilla Valley, Dona Ana
60 [23.1E.13.144 | 9A | 157 |Hadley Street well,| Frank Dickinson.....’]une 1941... F
Las Cruces.
61 [23.1E.13.244 | 9A |[...... |A. T. &S.F. Ry.,| A. A. Riggs.........[November F
well 2, 1925.
62 [23,1E, 21,314 |10 82A[0. McElyea.........| Jack Daniel.......... [November F
1947,
63 [23.1E, 21, 314a(10 82AL.ceireneee dOurasneerase|erscecsnnnee dOuieaiaranes ceeeesdOuicnas F
64 [23,1E.26.311 |10 56 |Victor Ginther Victor Ginther, J1948.ccecaenne F
65 [23.1E. 35,231 |10 64 [Harry Tashiro....... McBee.....corvreres. . JAugust 1947 F
66 [23.1E. 35,421 |10 64 |Tashiko Tashiro....[.cecesscsesedOniinraeses.[September,. F
1947,
67 R3.1E.36.333 |12 33A1|Stahman Farms J. F. Williams...... [November F
Inc., well 2, 1947,
68 23.2E.6.323 | 9 ... .. [Las Cruces Andy Rominger.....J1925 (?)..... M
Country Club,
69 P23, 2E. 6,332 ... |Mrs, Fay Sperry....|R. D. Sidey...... +.. [March 1940, M
70 23, 2E, 8.434 . |City of Las Cruces,|Frank Dickinson.....[May 1947... M
well 5,
71 [23.2E, 17.210 |..... becerene City of Las Cruces,| McCollough..cve.seeo[1936 (?hesece M
well 1,
12 |23, 2E, 17.210al...... .}... ve0e [City Of Las Cruces,feecesiesescrerscescncones leeeecersenssonne M
well 2,
73 3.2E.17.210b|..... veeees [City of Las Cruces,| Dickinson.............[November M
well 3., brothers. 1938,
Drawdown
Pump Yield below stati¢ level
Well Size |Kind Rate Date Duration
No, location Type |(in.) | of (gpm) of Amount of test
no, power measurement (hr)
Mesilla Valley, Dona Ana
60 | 23.1E.13.144 | None |None [None [...c..connes
61| 23.1E.13.244 C 2] E 230 R [November 1925... R foeeereceanas
64 M [Nov, 16, 1946.... 3.9M 16
62| 23.1E.21,314 T 8| G
63]23.1E.21.314a| T 10| G
64 23.1E,. 26,311 [.cecerensfornrerendfavanne vofrrareensenans
65 | 23. 1E. 35. 231 T 8| G 1,100 R .
66 | 23. 1E. 35,421 T 8| G T00 R |. vesrsssresveraecncececnens
67| 23, 1E. 36. 333 T 10| G 1,000 R |.. 65 ()R 5
68| 23.2E. 6.323 T 4| E 150 R |, 13 R 24|
69| 23.2E.6.332 |ecenveees forerenerfornenes o 45 R [March 1940...... o 10 R
70| 23.2E.8.434 T 6] E 250 E |May 13, 1947..... 12,6 M
71| 23.2E, 17.210 T 6| E 250 M|Apr, 3, 1947..c.0ufeeesarevronnene
72] 23.2E.17.210a] T 6| E 205 M 10 (?)M{.. .
73] 23.2E.17.210b] T 6| E 270 MliceeesraesedOiacaee exslessananansasasesalononoases
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floor of the Rio Grande in Rincon and Mesilla Valleys— Continued

Principal water-bearing bed | Depth Water level
Diam to
Altitude [Type|Depth | eter | Depth|Thick-| Character which [Below Date
hboveseal of | of of |totop| mess of well is | land of
level |well| well | well |of bed| (ft) material cased jsurface( measurement
(ft) (ft)y | (in.) | (ft) (ft) | (ft)
County, N, Mex, —Continued
3,895 T| Dr 175 14 110 55|Sand and small | 170 | 11.34] July 31, 1947
gravel, o
3,895 T| Dd 82 ) 3: 2 A and and 87 15. November 1925
boulders. 12,25) Nov, 13, 1946
3,898 T| Dr 90 121........ L vereere forearereenncenencane]eniennsd] 10, 87| Dec, 5, 1947
11, 63| Feb. 11, 1948
3,898 T 90 12 cceeieis frnnenes [ T, seesesens 10, 94| Dec. 5, 1947
10.93{ Feb, 11, 1948
3,880 T| Du f.eeenses 120feecereefvennns . wesvesessachessseses| 10 R | February 1948
3,878 T| Dr 80 16 cceceees foorenens ceseersnanes vesessess| T4 | 10,68 Dec, 4, 1947
11,50{ Feb, 10, 1948
3,878 T| Dr 80 16f.cieee sloereceans foon vetvesssesseraces ) TYTTIYON 12, 84| Dec. 4, 1947
13.81| Feb. 10, 1948
3,818 T| Dr 99 14|..... OO O cerreresseenenaes SO RN 13, 43| Dec. 4, 1947
14.30! Feb, 10, 1948
3,959 Al Dd | 190 Bleceeeeres]ennrnenee funae crerereresenies .| 190 | 77.8 | Apr. 10, 1947
3,950 T| Dr | 133 8liceesrr berenes beeeerininiaeiiinnd| 133 | 65 | March 1940
4,057 L| Dr 300 13 200 55 [Sand and 285 |185.09| Apr. 15, 1947
gravel. 189. 28| Oct. 8, 1947
186, 71| Dec. 3, 1947
4,042 A Dr 294 10 feeaeen ferevmsesforseseanieonnnnieeees | 294 1170.F [ 1936 (?)
4,050 A| Dr 296 10 eeeereen fonnsonse fossnesnoronsacsanses .| 296 (192,12 May 14, 1947
4,048 A| Dr 301 10}.eeeene «feeseressfSand and 292 |160,* | November 1938
gravel,
Measuring point
Specific | Use Height
capacity | of above (+)
(gpm/ft) |water Description or below(-) Remarks
land-surface
datum (ft)
County, N. Mex, —Continued
ceeesecsecess] M Top of casing. +0, 50
RR | Top of valve..... -11,51 [Original depth 251 ft, backfilled to 82
16 ft for best water.
cosscecenenss| I Top of casing.ceceeeeess .00
I pdo +,50 |[200% ft east of well 23, 1E. 21,314,
1 Top of casingeceevsennee +.50 |Reportedly poor quality.
cersoreseense] I Jecencencrarasaadon., +.25 |Filled with sand to 70 (-) ft.
1 seesesersseses AOuerecruencand +1,00
12 | 1 Top of 8 by 8 pump... +.70 {See analysis.
supports,
.. 45| DI Irrigates yard.
20| M See analysis.
20 M Top of concrete floor. .00 |See analysis.
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Table 12,—Records of large-diameter wells neer or on the valley
Well Ovmer Date Topo-
No, location  |Sheet]| Tract or Driller completed |graphic
no, name situation
Mesilla Valley, Dona Ana
74 [23.2E.17.210c cerenes City of Las Cruces, |[Dickinson brothers,.[1940 (?)......,. M
well 4.
75 |23. 2E. 17, 210d}.......}se...... | City of Las Cruces, [Frank Dickinson,..,{November,,. M
well 6. 1947,
76 |23, 2E. 20, 412 114.......|B. B. Evans..........|Dutch Chandler.....[1937......0...4 S
77 |23. 2E. 28,113 114......../NMAC, domestiC...]ccccreereracreresneroanss| 190600 raennns S
well 1,
78 [23,2€.29.143 | 11 59 [NMAC, Lig. Eng..|R. D. Sidey.........[June 1935.... F
well 3,
79 |23, 2E. 29. 243 11]....... INMAC, domestiC..deesecrsnssccsrsecssenneas|1932 (?)..cee S
well 2
80 |23.2E.29.243a| 11}.......|NMAC, domestic..|Dickinsgnbrothers,.|1938..........d S
well 3,
81 |23, 2E.29.243b| 11].......|NMAC....ccccovrreeree boreeneen vee@O,seeseen. [November... S
1946.
82 |23, 2E. 29.243¢| 11]....... JNMAC, domestiC..J.cceresense d0ursereres.|February.....J S
well 4, 1947,
Drawdown
Pump Yield below static level
Well Size |Kind | Rate Date Duration
No location Type | (in.) | of (gpm) of Amount of test
no, power measurement (hr)
Mesilla Valley, Dona Ana
74 [23,2E.17,210c| T 6 E 310 M |Apr. 3, 1947 ceee]eersecsennenene foeee
75|23.2E.17.210d| T 6 E 290 M [Feb. 12, 1948....|cceccsernrccsaee
76123, 2E. 20.412 C 6 E 200 R {1937 . cciccrcrcansefennseee B3 R feencraveenes
77 [23. 2E. 28,113 | 2 S O E 100 R | 1946...cc0vuecrensan 16 R [..cceees veeens
78123. 2E. 29. 143 T 8 E 1,270 M |Nov. 18, 1946.., 13 M 24
79 |23, 2E. 29, 243 ) 2 T PP ] E 100 R | 1946........
80123,2E.29.243a| P1 |....... .| E 100 R |.........do..
81|23. 2E. 29, 243b | None | None | Nonef...ceceeeesee
8223, 2E. 29, 243c | None |None | Nonel|.....
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floor of the Rio Grande in Rincon and Mesilla Valleys— Continued
Principal water-bearing bed | Depth Water level
Diam- to
Altitude | Type|Depth | eter |Depth | Thick- Character which | Below Date
nbove seal of of of totop| ness of well is| land of
level |well| well |well [of bed| (ft) material cased |surface | measurement
) @ | Gn) | ) @ | o
County, N, Mex. —Cqntinued
4,048 A| Dr 298 10 weee | 208
veeeesseees | Dr [300%(?) 12 Levceidinnisnnes [rovnneeserncseranses fooeoeen. | 184, 54| Dec. 3, 1947
184.91|Feb. 12, 1948
184,90 Mar, 25, 1948
3,935 A| Dd | 70 12 50 20 |Gravel..ceeeraeseas 70| 56 April 1947
3,942 T| Dd {110 12 Livencee|eerecenne fracerensrnnnsenieness | 110 75 1946
3,883L| Dr |50 16 lieeeeees[osessesss [Sand and.......... 50| 12,82|Nov. 14, 1946
gravel
3,899 T| DA |228 4 Loereis becnsensne]ennncnriennennnnnans.| 228 28 1932
3,906 T| DA 428 8 licceeecefecrorsnnnficeescteniencrranenacfonceeaes | 35 1938
3,903 L|Dr | 83 18 55 20 hSandandlarge... 81| 34,00|Dec. 14, 1946
gravel,
3,898L | Dr [305 14 : 286 | 30,35|Feb, 15, 1947
Measuring point
Specific| Use Height
capacity| of above (+) .
(gpm/ft)|water Description orbelow (-) Re'marks
land-surface]
datum (ft)
County, N, Mex, —Continued
M | creveres | ereraorererose
...... veeeef M | Edge of 3-in, sloping.. +.82
‘pipe in concrete base,|
67) I [Dug to 50 ft to water level, 1937,

B] D Liverersesncossscenscrsssssees |sosasncaseesees [DUg to 70 ft to water in 1906, 326 gpm,
drawdown 21 ft, 1906, Swimming pool
and emergency use,

98] 1 Top of rib inside pump| +1,50 [Yield, 1,625 gpm; drawdown, 18.5 ft
shell, when drilled.
D .. [Pit, depth 28 ft,
D .. veeese |Pit, depth 35 ft,
i Top of casing..cecssesees +.80
coes D | e +.50 Fntended for domestic.
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Table 12,—Records of large-diameter wells near or on the valley
Well Owner Date Topo-
No. location  [Sheet| Tract or Driller completed |graphic
no, name ituation|
Mesilla Valley, Dona Ana
83 [23.2E.30,412bf 11{ 74 NMAC, Horti-.....| R. D. Sidey.......[May 1935... F
cultural well 3, | *
84 [23.2E.30.412¢| 11|74 NMAC, Horti-.....| Layne Texas.......|November...,|] F
cultural well 4, 1947,
85 |23, 2E. 31,213 111129 NMAC, Agronomy|..ceeeeess@0iaciecenens|sseeseedOiaiee| F
well 1,
86 |24.1E.1,111 12| 33A1 | Stahmann Farms, .. J. F. Williams,...|August.......| F
Inc., well 1, 1947,
87 |24.1E.1,144 12{ 33A2 | Stahmann Farms, . ...cccee00ed0veeeenn..|December...] F
Inc., well 3, 19417,
88 |24.2E.5,234 13} 18C L. BeyerS.ccieeseense]|rencensensacsnisessenss [January .| F
1948,
89 (24, 2E. 5.422 13| 18A E. L. Terty...coss..| Jack Daniels...... .|October......, F
1947,
90 |24. 2E. 15,231 15| 14 Dave Vickers.......| Morrison Bros......|[February.....| F
1948,
91 124, 2E. 22,444 15| 63A W. E. Evans.cceasei]ossencecrcencncsnnnceao. {November...| F
(?) 1947. 4
92 {24, 3E. 31. 430 17 ceeveeens | Patl Priceisisesecsse]ereccensesnesassesesssss[October..... | S
19486,
93 {25, 2E. 2,221 17| 72A1B | W, H. Walters.....| Joe Clary...........[November..|] F
1947,
Drawdown
Pump Yield below static level
Well Size |Kind Rate Date Duration
No location Type | (in.) | of (gpm) of Amount | of test
no. power measurement (hr)
Mesilla Valley, Dona Ana
83 123.2E. 30,412b| None | None | None 250 E | November...cosedeerenenees
1946,
84 {23, 2E.30.412c 8] E 695 R | November........ 21 Rliceecrcnennes
1947,
85123, 2E, 31, 213 T 8liveuans 1,100 R {..... PR [ SO 40 Ri.........
86 |24.1E.1,111 T
87124.1E,1, 144
88 |24.2E.5.234
89 |24, 2E. 5.422
90 | 24. 2E. 15,231
91 {24, 2E. 22,444
92 |24, 3E. 31,430
93 ]25. 2E.2.221 T 6] T B00 R |eceucecrenncecrernencs]oncsvcecnacasenaforans
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177

Principal water-bearing bed |Depth Water level
Diam- to
Altitude |Type|Depth | eter [Depth]Thick-| Character which [Below Date
hboveseal of | of of |[totop| ness of well is | land of
level | welllwell | well jof bed| (ft) material cased [surface { measurement
(ft) (fy | (in) | (f) (ft) | (f9
County, N. Mex, —Continued
3,885 T| Dd 1 12 |...eeeee Jeeseeeee. | Sand and,....... 71 | 16.97 | Dec, 3, 1947
gravel, 17,63 [ Feb, 12, 1948
3,885 T| Dr 95 14 26 60 l..cccocodounenneens 92 | 16,89 | Dec. 3, 1947
17,53 | Feb. 10, 1948
3,880 T| Dr 70 14 Loeveeeiforccninadenninacedonnnnn. sesesees .| 13.16 | Dec, 3, 1947
14.13 | Feb, 10, 1948
3,875 T Dr 331 15 44| 104 |........dO..cecee..| 306 | 9,65 July 31, 1947
14,02 | Dec. 4, 1947
14,93 | Feb, 12, 1948
3,876 T| Dr 100 16 fieuvenes foueee cee]orerneeedOuiiennees fovunnrenn] 12,48 Do.
3,870 T| Dr 60| 12
3,870 T| Dr 80 12 Leeeeersforrneene | Sand and...eeicforennne. | 10,92 | Dec. 5, 1947
gravel, 11,57 [ Feb. 13, 1948
3,853 T| Dr .80 10 . 13.16 [ Dec. 5, 1947
13.97 | Feb, 11, 1948
3,860 T| Dr 90 O O RN 90 | 41,78 | Dec. 4, 1947
42,97 | Feb. 11, 1948
3,840 T| Dr 96 12 50 }..cveer..| Sand anmd.,,...... becerenee [ 11 December 1947
gravel
Measuring poip.t
Specific | Use Height
capacity| of above (+)
(gpm/ft)| water Description or below (-) Remarks
land-surface
datum (ft)
County, N. Mex. —Continued

Top of collar on
casing,
Top of casing....eeseesees

cenedOincacicncnnnes

snccsescssen

Top of casing..

Reported 1,100 gpm in 1935; well now
sanded
About 120 ft northwest of well 3,

Being drilled Feb, 13, 1948, depth, 48 ft.
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GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS

Table 12,— Records of large-diameter wells near or on the valley

Well Owner Date Topo-
No location [Sheet|Tract or Driller completed | graphic
no. name situation
Mesilla Valley, Dona Ana
94 |25. 2E. 4. 422 18 6A | S. Y. Wilson......| Schumaker............| November..y F
1947,
95(25.2E.24.413( 20( 39 | w. H. Randle....}[..... [SPTRN . [ OO October..... F
1947.
96 |25. 3E. 8.132 19 [oeveeene Mrs, Fuller.....ooefeencrveresrocencaan seeeses | January.(2)d S
1948,
97(25.3E.19.331] 21| 83 | W, E. Esslinger../McBee...cccorssenenens November..W F
19417.
98 |26.3E.19.311| 26 5 | Leslie Hayes,...... Morrison Bros.........| February.... S
1948,
99 126, 3E, 19.432| 26 12 | Judo Yabumoto...|Schumaker............| October.....{ F
1941.
100 [26.3E.30.114| 26 | 16 | O. E. Egbert......| Morrison Bros.........| February....| §
1948,
101 [26.3E.31.123| 26| 57 | Jack COXevererrerraforrrsensenaer@Onnneeraccnaleene wdo.e.s| S
102 |27, 3E.5.414 28 | 13A1 L. G. Little,......|Jack Daniels.. March 1948| F
103 [27. 3E. 6,213 28 5 | Chester Little....f.ccerrenee ++d0.cuceesees. | February....f F
1948,
104 [27.3E.15.143| 30 7 | Paul Price......... | Morrison Bros......... January......| F
1948.
Mesilla Valley, El
105 28.3E,12.311] 32 {12-7 [ O, C. Coles......./Payne....ceccerruceeees.| January......} F
1948.
106 [28.3E. 25,424 33 | 4-2 | J. H. Lundgren... |sceeeecesescrecesesseseeans| 1947 0eeeieea] F
107 28.3E.25.442| 33 | 4-21A J. M. Taylor......|... focersidon,.. F
108 [28.3E. 26,232 33 | 5-21 | Erick Brandis...... ... feseesedoriien | F
Drawdown
Pump Yield below static level
Well Size | Kind [ Rate Date Duration
No location Type |(in.) of (gpm) of Amount | of test
no, power measurement (hr)
Mesilla Valley, Dona Ana
94 25, 2E, 4.422 T 101 G 1,100 M| Dec. 4, 1947..., 42 M 4
95 |25, 2E, 24, 413 T 6 T 600 R | 1947...cc0uceeeveene 3B R
96 |25. 3E. 8. 132 T 81 G lieerseessee [oveceneen . e §
97 |25, 3E, 19,331 T 8| T 1,100 R | 1948.... . 33 R
98 |26.3E, 19,311 T 8f G 600 R fuceeserea.do . 11R
99 |26. 3E, 19. 432 T 8| T 900 R | 1947...... . 60 (?)R
100 {26, 3E. 30,114 | None{ None | None 800 R | 1948......ceeuveenn 47T R
101 |26,3E.31.123 | None| None | None feeeees
102 |27, 3E.5.414 T 10] G 1,500 M| Mar, 25, 1948 35
103 |27, 3E. 6. 213 T 81 G 1,100 E |ieeseeoscestOurnncnsasl 34
104 |27. 3E. 15, 143 | None | None { None 800 R 40 R |eveieernnnnes
Mesilla Valley, El
105 |28.3E,12, 311 T 8] T [ PP OO
106 |28, 3E. 25. 424 T 4] G
107 |28. 3E. 25, 442 Cc 14 E
108 {28.3E.26.232 | None | None | None
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floor of the Rio Grande in Rincon and Mesilla Valleys— Continued

Principal water-bearing bed _Dep;h Water level
Diam- to
Altitude| Type| Depth | eter |Depth |Thick- Character which | Below Date .
pbove seal of of of to top | ness of iwell is | land of
level |well|l well |well |of bed| (ft) material cased fsurface | measurement
(ft) (ft) | (in.) (ft) (ft) (ft)
County, N. Mex, —Continued
3,840 T| Dr 95 20 50(.eeeeenes | Sand and.......s foeeeneees]| 15,58 {Dec. 4, 1947
gravel
3,823 T| Dr 130 12 Lveencee]een [ PR e - 1) Do.
9.20 |Feb. 11, 1948
3,845 T| Dr }uveereee . 18 leereeers]enrvnenns seencaseecaes veeerees cerenenss] 18,04 Do.
3,824 T| Dr 90| 16 58 Leeesrrees| Sand and..ccererfeaeeenees) 9,36 [Dec, 4, 1947
gravel, 9.90 |Feb, 11, 1948
3,810 T| Dr 132 DT DOTSTOU RO censrecnscnseassecane foenseas | 23,63 Do.
3,800 T| Dr 131 16 59 27 | Gravel....cuueeen 90 | 10,17 [Dec, 4, 1947
3,800 T| Dr 107 14 53 Jeeeenanes Sand and.........;, 107 | 8.30 |Feb. 11, 1948
gravel,
3,800 T| Dr 90 16 52 20 |veeeneeedOuruninnene foeeracess] 10 February 1948
ereesesnnes] Dr 82, 14 40 82113 March 1948
3,785 T| Dr 126 14 55 85| 17 Do.
3,780'T{ Dr 91 16 42 38 | Sand and.....eeesfeirecens| 8.42 {Feb, 11, 1948
gravel,
Paso County, Tex
3,755 T| Dr [eeeees ceeheecrnned]eeinne evinnins becrncsenceiiscnesdfiseeanees] 7,04 |Feb, 11, 1948
2 O g OO S U O O
Dr 60 8. . .
seceseceeed Dr 64] 3 Fine sand...ceees foracenensforecaens ] nsnmananas vseensenane
Measuring point
Specific | Use Height
capacity| of above (+)
Kepm/ft) [ water Description or below (-) Remarks
land-surface]
datum (ft)
County, N. Mex, —Continued
26| I +1,00 |Reported well improved to 1,500 gpm;
drawdown, 22 ft, February 1948,
7] 1 .00
[T I | +.50
31 1 .00
55| 1 +2,00 |Temperature 70.5F, See analysis.
15| 1 sesesasessnsns@Ouiiasinnanced +.50 |Well sanded in (?), measured 250 gpm;
drawdown, 22 ft, February 1948,
1T I JecacecresncnasdOnininseceeasd +3. 00
[T I | S 8 Being completed Feb, 13, 1948,
43| 1 eoessesnsrcasensresnsaceaseense
32| 1
20 i
Tex,
Top of casing.....ceeeese +1.50 |A river pump located west of this well.,
Upper Valley Nursery,
e W[
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Table 13.— Records of wells principally above the valley

Altitude: A, determined by aneroid barometer; T, determined from U, S. Geological Survey
topographic quadrangle maps.

Type of well: Dd dug and drilled; Dr, drilled; Du, dug; J, jetted.

Depth of well: M, measured; otherwise reported.

Water level: Reported figures given to nearest foot,

Well
Date
NoJ Location no. Field aame Owner or name Driller com-
pleted
Sierra County,
1119.5.1, Mexican Querva,..JHomer Jones....eeeererseneefeeees cerncancacnsnennens]1925,..00.
2119.5.16.100 | Twin Mills West.,.]|...... do S «}1900.......
3119,5,.28.300 |iIron Mill... . do, veeso]Andy Romenger....J1917 (2)..
Dona Ana
4 |18, 1E. 27.430 | Red Lake............|Jornada Experimental cees
Range
5118.4.5.211 cessresnesesnsacanenssss|[Co W, Kight,iiivasiieenardannens ceveseressonnnenees|1946 (?)..
6]18.4.8.410 1916......
7118.4.9.130 1945......
8118.4.34,211 1940 (?)..
9|18, 4, 35.221 ..11940......
10 [19.1E.1,221 eeeseess |Jornada Experimental Tumey.. voes
Range.
1119, 2E, 33,120 | Headquarters West do ceses]
12119, 2E. 33, 1202] c.eceeeriernnnneniencne]ecsnroncessneseelOuininnnicenasf ereenncrsvscenserassaanefeesneseannes
13 |19, 2E. 33.210 HeadquartersEast veessernennsenselOuinancannrers]snessncsnsacssannonneneas|[1937.uee
14 119, 4E, 31,420 |Little Well.seeeresaad cosesnsnroscone @0cserunanvecoafsnvavnnaennenes
15119.4.29,130 |East well... .. [Homer Jones, Andy Romenger... 1917......
16 |19.4,30.240 |Hackett Plac veenensrene . Boyd Lusk. .
17 120.1E,4.120 | West well........... Jotnada Expenm cresessvees - |1906. .
Range.
18120.1E,8.330 (A. & M. Camp.. |[New Mexico Coll. of Dutch Chandler....,|1930......
Agr, and Mech, Arts, |Jim Sewell...........
Water level
Depth to which Below Date Type Kind
No.| Location no. well is cased land of of of
(ft) surface (ft) measurement pump power
Sierra County,
1119.5.1. 28,05 | June 25, 1947..... P1 w
2 19,5, 16. 100 99.80 |iecereeens AOueaemonone Pl w
3 ]19.5.28.300 118,20 [T | SRR . P1 w
Dona Ana
4 (18, 1E. 27,430 April 1947... P1 w
5]18.4,5.211 1946........ [ E
6 118.4.8.410  [iiiierneirreniiecenns Jornrreniereirnn ferserieeeeiiineanniene None veres
7 118.4.9,130 )uly 15, 1947, None
8 118.4.34,211 |...c.ceviiiiiinninnnns foue seassesesrases heosereeesacsansacennnee | None  ooceeianne.
9 [18.4.35,221 112 8 1940.....0000000000es|  P1 E
10 |19.1E.1,221 350 236,05 | Apr. 17, 1947.... Pl w
11 |19.2E. 33,120 |, . asesssesesessersasennn Pl w
12 |19, 2E. 33, 120a].. Pl G
13 |19, 2E, 33,210 P1 w
14 |19, 4E, 31,420 Pl w
15 |19.4.,29.130 Pl w
16 [19. 4. 30, 240 P1 w
17 120, 1E.4.120 290 to 300 Pl w
18 J20. 1E. 8,330 290 Pl w
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floor of the Rio Grande in Sierra and Dona Ana Counties, N. Mex.

Type of pump: AL, air lift; C, centrifugal; Pl,plunger; ‘T, turbine.
Kind of power: B, butane engine; E, electric motor; G, gasoline motor; T, tractor engine; W,

wind,

Use of water: A, abandoned; D, domestic; I, irrigation; RR, railroad; S, stock.

Principal water-bearing bed
Diam-
Topographic Altitude | Type | Depth | eter [Depthto| Thick- Character
situation above sea | of of welljof well] top of | ness of
level (ft) | well | (ft) (in.) |bed (ft)| (ft) material
N. Mex.
In arroyo bed..........| 4,225 A Du 40 60 l..oceeeese]eeseeese. |Sand and gravel,
P Ourrenneene | 4,490 A Du | 118 M 50 icerscensas]areseesss [Cemented conglom-
erate,
On mesa..ieecnene veeene| 4,500 A Dr | 138M 6 LiceeceieefrecenearafGravels,
County, N, Mex.
secreseenseeelOuiinnencnas| 4,355 A Dr | 350 6 ¢ feveraceses fosernnsss [Quicksand,
Valley floor.. J 4,066 T J 82 2% ] eenensansacfese cesecntsearasesentesenes
sersennssnssedO. .] 4,058 T Dr | 200(?) 6 Y eos
14,089 T J 100 2% |iersieresns|sansesese.|Sand and gravel,
.| 4,036 T J 245 2% eeecnnrennsfesscscsns forarerrecaiiorncennennene
] 4,036T | J 214 3
On mesa...uuiereeeeees| 4,350 A | Dr | 350 6 fieeeeceesrefiseeseree.|Quicksand,
ceessscecseenlOuiinnnee..| 4,355 A Dr wofes
woodo.... 4,350 A Dr lLeceeceeer [ (SO O ose
sevscosengessdOuinecncencs| 4,340 A Dr 360 6 50 [Quicksand and.
sandstone,
In canyon...ceesiecnneed) 5,235 A Dr 103 6
.| 4,440 A Dr | 180 6
Dr | 160 12
Dr | 390 6
resesecresacsnsensecnseeas] 4,395 A Dr } 373 6 295 78 |Quicksand.
Measuring point
Height
Use above (+) or
of | Quality Description below (-) Remarks
wate; land-surface
datum (ft)
N. Mex. —Continued
S Good Top of tin well cover,.,| +0. 30
S |.....do....} Top of wooden well.....| +.50 [Reportedly weak,
cover,
S | do....| Top of casing.viceeeecss.d +1.00

veeesdon..e

Good
Fair

sesosavessss

Top of casin,

eesssenssssssnssssnanse

©“wg »PrrpOon

(7]

eserecsrecns

EYTYTYTYPRTRPRPRTY

".‘"”El.::}.é""

essvasssesseseansel

r:I'op of steel pipe cla.;;;;;

eeossascoctcocnccccncsaniecense

Good

csseses orsen

Good
. N

CEM

wwn

oo esess

+.50

Poor

v ununn

asecsssccsce]ecn

.' Reportedly good quality for area,

) Too hard for domestic use,

Clay from 70 to 110% ft and 112 to 245
ft. Rock 110% to 112% ft,

Abandoned Civilian Conservation Corps
camp.

.JReported 18 gpm,

Well not visited. Reported 6 gpm.
Temperature 75F.
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GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS

Table 13.— Records of wells principally above the valley floor of

Well
Date
No,] Location no, Field name Owner or name Driller com-
pleted
Dona Ana County,
19 | 20. 1E. 14, 140| Co-op...... weesseseed Jornada Experimental Jim Sewell........} February.
Range. 1936.
20 | 20. 1E. 35, 220| Headquarters......J New Mexico Coll. of.....] cereeeereeed0unranaca} 1905 (2)..)
Agr. and Mech. Arts,
21 ]20. 2E. 28. 330} South well.,........} Jornada Experimental cersscscescasusiserisesde senerescnsen
Range.,
22 |20.3E. 18. 210} Taylor well...ccvced cvvveenernneesedOuneenesancens 1N PPN PN
23 |20. 3E. 36. 330} T. Gardnerspring.d W. F. Isaacs.....ccceevenen froees .
24 120.1.10. Oakes...ecuerenreee..] New Mexico Coll, of sessscassessecnssesessed January...
Agr. and Mech, Arts, 1936.
25 120.1.11,310 | Mayfield
26 }20.1,26.210 | Selden,
27 120.1, 30,330 | Buckle Bar,
28 [20.1.31,320 | .cecennenen . .
29 120.1,31,320a] .... {eeeiereriiniaidon, 5.
30 |20.2,.13,330 |.... . C H. Ward....... vesvsesen 8
31 120.2.24.110 ] ...ccevurierreneenenn.{ C. C. Rice.. ..} Smith March....
1941,
32 120.2.25.230 | ..ceeeenrerernnnns +.eod Ernest Ward........sc...... | Schoptaugh........ 1937......
33 ]20.2.25,230a] ....... [T verncsceesnsdOuierrananes vor [eenesnsasncnans secternes 1931......
34 ]20.2,34. Beal...coeeresenracescesencess| Schoptaugh......., 1943.. ves
35 120.4.6.210 . |Homer Jones...... Lusk .
36 ]20.5.8.220 Jevereennens PR [ s
37 |21.1E, 15,230 New Mexico Coll, of
Agr, and Mech. Arts,
38 |21, 1E, 22, 240] Cleofos.,.......... [0S do.usreenens cenedfeeeintnecssasaneencanad] 1900 (2)..
Water -level
Depth to which Below Date Type Kind
No.} Location no. well is cased land of of of
(ft) surface (ft) measurement pump power
Dona Ana County,
19 |20, 1E. 14, 140 356 325 February 1936..... Pl w
319.74 Mar. 26, 1948....
20 |20. 1E, 35, 220 356 290 1947..ucuuee vensessas] Pl Ww,G
21 |20, 2E. 28, 330 365 (?) 230 | eveeenee veedOuseceasns] PL w
22 120, 3E. 18.210 400 360. 00 Mar. 18, 194’7... None
23 J20.3E.36.330 ..cevcrcrecrerisrenses| Flowing Mar. 4, 1947.....deeececrerasae] cevrernne eraes
2420.1,10, 316 veceessncaessasss]essaceeresansarancane veofrenceccacnree] ceciiiananane
25120.1,11.310 366 355 P1 w
26120,1.26,210 267 (?) 267 Pl w
27120, 1. 30, 330 18 13 Pl w
28120.1.31,320 45 20 Pl w
29120,1,31,320a} ........ veareanes veerne 14 Pl w
.30 §20,2.13, 330 26 24 Pl w
31020.2.24.110 | (ceivvinencienanencens 17 P1 Hand
32]20. 2, 25, 230 38 Pl w
33120.2.25.230a 21 16 P1 w
3420, 2. 34, ceserarusacensserenense| 20 to 25 P1 w
35]20.4. 6.210 7 120 P1 w
36 |20. 5. 8, 220 0 53.95 941.....{ P1 w,G
37 |21. 1E. 15, 230 0 4 1947 0ieicrcnnsanes d P w
38 |21. 1E, 22, 240 0 6 tesessesesresesnsnsass]  PL w
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the Rio Grande in Sierra and Dona Ana Counties, N. Mex.— Continued

Principal water-bearing bed
Diam
Topographic Altitude | Type | Depth| eter | Depth | Thick- Character
situation above sea | of of well| of welllto topoff ness of
level (ft) | well | (ft) (in,) | bed(ft)] (ft) material
N. Mex. —Continued
veresrsscatrerensncecseasssh 4,415 Al Dr 356 6. 348 8 | Sandstone,
vesesrenstncsnesrsenseneasy 4,390 Al Dr 373 6 295 78 | Quicksand,
cererssecncsesussesesanenasp 4,325 Al Dr 365| 6 (SRR IS Da.
vesvsasaeansacecensenansass| 4,455 A]l Dr 499| 6 cosseosccrfersacrases brecesersorcotracnnanaes .
..... ] s R T R Qulcksand
Dr 369 6 355 Do,
Dr 284| 6 267 17+
vefeecesasencasd Dd 18| 4 coeenseresfecssnnsees f Gravel,
4,010 A| Dr 93| 6 45 Sand and gravel.
J 59 6 59 |.. . Do,
Du 26] 6 0 26
J 1191 3 9T+ fececeeese| Sand,
Floor of arroyo........]| 4,023 A| Dr 70 6 68 2 |Gravel.
'Valley floor..eceseeees 4,010 A] Du 21 8 veescssesefesscacesss | Sand and gravel.
In Broad Canyon.....f.eeceececene] Dr 124] 6 . Do,
4,475 A| Dr 160] 6 beesesere Jsasesesees fGravels,
| 4,440 A] Du 60fececnaed O 60 Do,
Floor of arroyo........| 4,525 T{ Du 16| 60(?) 0 16 Do,
eesesssecnenedOunencereiss] 4,520 T] Du 20| 60 (?) 0 15 Do.
Measuring point
Height
Use above (+) or
of | Quality Description below(-) Remarks
water land-surface
datum (ft)
N. Mex. —Continued
S Good | Top of casing...... +0.90
D, S{uecedoiaidfeen. Reported 9 gpm,
S Poor |.. .
A Jieeireaess] Top of casingeececececenes +1.00
S Fair ««| Spring; flow estimated 5 gpm; has sul-
phur taste, Temperature 58 F.
coseces] consercrses]atectensecnracincennsrarecrane Well not located,
S
S [ PO avere See analysis,
S . . ool
D,S] Hard feeecrsccercecenncens .| Water salty at 93 ft.
D,S Water hit at 59 ft below clay.
D,S
D,S .[Salt water at 97 ft,
S Reported good yield,
D,S
S
S [eeeeedo...|
D, S|.....do....f Top of pipe clamps...... +1.45 |Temperature 67 F. Luna County,
S vee Jreceeceneeesenee Dry in summer, weak,
S .- Reported 14-ft drawdown, Winter
-springs cased in for supply.




184

GROUND-WATER CONDITIONS, RINCON AND. MESILLA VALLEYS

Table 13.— Records of wells principeally above the valley floor of

Well
Date
No.| Location no. Field name Owner or name Driller com -
pleted
Dona Ana County,
39121, 2E. 12,222 [|Parker....... veenensd Edwin Parker....coceveeeeesd J. F. Williams..... April.....
40121, 2E. 15,244 [Stuart.....eeeeeseees Jornada Range Reserve | ..ciccererereiiiecccncesd
41121, 2E. 25,430 |EastHeadquarters ] W. F. Is2aCS....ceveeevenenn vessesessasns sesrsaseanns
42121, 2E, 25, 430a |West Headquarters| .ueeveeveceree@Ounenrreraeaeecd vaensane sesesasassnanand
43121, 3E, 25.430 ...{ Ollie Isaacs.. sese
44121, 4E, 30.230 veresnseresesado (? American Sme
45021.1.9,230 | 0 | O. F. Smithiciciiienrueres | cereecnsoracaeeescnnsned canee
46§21.2, 31, 440
47]22. 1E. 28, 140
4822. 1E, 26,310
4922, 1E. 28, 320
5022, 2E. 13,411
51122, 2E.31,340 |....cccvvenreneienneced] W F. Isaacs.......eeeeeese] Dutch Chandler.....| 1920.....4
52[22,3E.2.240 |...... vesersesessncanes| HENTY OlSON.uuivineessncensef ceracerrasnsoncasscsnseos] cenvueenens
53122,3E.2,410  |oeceirererecnnennne wesef S. A, Walter...oocecneneann
5422, 3E. 2,420 .| Bert Holmes,
55[22, 3E. 11,320 .JE. J. Isaacs,
5622, 3E. 23,320 [West well.uicureesed ceernacecreeeee@Onnnennsrncenes
57[22. 3E. 23, 320a {East well..... I «do....
58[22.3E. 26.420 [Mine house....cooed sevrerencieeceedOniianenanens
spring,
Water level
Depth to which Below Date Type Kind
No.| Location no. well is cased land of of of
(ft) surface (ft) measurement pump power
39 121, 2E. 12,222
40|21, 2E, 15, 244
41|21, 2E, 25.430 w
42 |21, 2E. 25.430a w
43 |21. 3E, 25,430 75 75 LT PO I 3 | w
44 |21.4E.30,230 |........ i csceresssenens
45121,1.9.230 . w
46 21,2,31.440 |. w
47122, 1E, 28, 140 E
48122, 1E, 28, 310 E
49 |22, 1E, 28, 320 162 5 verssesserasarsesniseseed  C E
50 |22. 2E. 13,411 430 375.04 |Mar. 26, 1948 None coerenesans
51122,2F,81,340 L..ccoveviinnivirrmnens 164.00 [Mar. 18, 1947 P1 w
52 (22, 3E. 2, 240 10t (2) 187 1947, cecerrerereneens| PI1 w
53 |22, 3E.2.410 150 140 veeneneness@Ourenecnnan Pl w
54 122, 3E. 2,420 50 115,30 {Mar, 5, 1947 Pl w
55 |22, 3E. 11,320 40 135 Pl w
56 122, 3E. 23. 320 122 135 Pl w
57 |22. 3E. 23, 320a 40 135 vesssncressdOuueennnad P1 w
58 |22.3E.26.420 f....cicevucunens Flowing {Mar, 12, 1947 B T
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the Rio Grande in Sierra and Dona Ana Counties, N. Mex.— Continued

Diam- Principal wate -bearing bed
Topographic Altitude |Type | Depth eter | Depth | Thick- Character
situation above sea | of [of well |of well [totopoff ness of
level (ft) | well | (ft) (in.) |bed(ft)] (ft) material
N. Mex, —Continued
4,370 T | Dr 631 6 335 165 | Sandstone (?).
4,200 T | Dr 250 273 [T N I .
4,360 T | Dr 342 6
4,360 T | Dr 325 4
J 5,190 T | Dr 15 6
Slope of $an Andres..| 5,500 T | Dr | 125 ()erueerenn.fors
In canyon.....cceveenies cevecrnnerene | DI feviiiaines 6 Jieeceressafenciecanes foeonsnnnnnns vesesesersene
In Rolling Fills ..o, 4,710T | Dr 180 [ S S TR
Valley floor  Jicereeveenens ] 242 2% Sand and gravel,
[RTTTTTTTTPNs Dr 42 4 Do.
verseresnassdo. feees J 162 2% Do.
On mesa...ccececnnnncnn 4,450 Dr 430 6 Do.
Between arroyos....... 4,060 A | Dr 175 6 165 10 |Gravel,
In San Augustine Pass,}] 5,110 T | Dr 198 6 187 Lveeesnnens Limestone and
Organ Mountains, shale (?).
........ veesdOuiiiisincaess] 5,030 T | Dd 155 6 Limestone (?).
............ [ R 5,090 T | Dr 200 6 +|Limestone and shale (?).
At foot of Organ.. 4,890 T | Dr 204 6 Do.
Mountains,
4,935 T | Dd 212 6 Do.
4,935 T | Dr 204 6 Do.
5,360 T focuuenns T L N

Measuring point

Height
Use above(+) or
of | Quality Description below (-)
water| land-surface
datum (ft)

Remarks

N. Mex. —Continued

vsesodo....
do

"'i:o';.o.f collar on casing
Top of pipe column,....

Top of casing........

eevessasrsrtasosnsennne

sussesssesene

hereedOsiand .
do....d..
vereedonee

sscssensecsennsnne essoncnsnceansl

“ee

Reported 40 gpm,
Plugged.

.| Reported 30 gpm,

Reported by Lee, W. T,, Water-
Supply Paper 188, Pumps dry.

.| Well bottoms in old mine tunnel.

Core test, Other core tests in imme-
diate vicinity, Small flow,

Reported 15 gpm. See analyses.
.| Reported 15 gpm. See analysis.

See analysis.
Temperature 76,5 F. See analysis,

Dug 112 ft, reported 12 gpm.

N Spring, flow 2 to 3 gpm estimated;

does not go dry.
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GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS

Table 13, Records of wells principally above the valley tloor of

Well
Date
No.} Location no, Field name Owner or name Driller com-
pleted
59 22,1,19.330 |Hawkins............
60 ]22.2.21.330 |Big Gap.....cceuuene
61 |22,3.16,.340 |Little MillsNorth
62 |22. 3.16,340a |Little Mills South
63 |22.4.10.230 |Monterey well....jWeldon Burns e . .
64 122,4.19.340 |.civeieireenierennnnes deerireierceeedOuriiinnnsnee.s |Herman..eeveneeenned 1929.....,
MacElhaney,
65 |23.1E.30.210 |....... vierersreosonees|[NOTWOOd.teeeaeneniernasnense feerasacsnnnnnse veeevens ceeeesseenes
66 123,2E.6.332a |.icieeeriernenencnns woofFay Sperry.cceincans seseres Dickinson brothers.]..ceeveececs
67 [23.2E.7.320 [ureveeeerncecenenn veene[Will Washmgton ........................ cereresanse | 1947......
68 123, 2E. 29.332 Las Cruces Ice Co... Lee Burdick....
69 |23, 2E. 30,441 Ray Langford....
70 J23.2E.30.443 |...... eassaune ...|Milos Rath.....
71 |23.3E.1,340 |Hayner resort.,....
72 123.3E.12.230 |...covverurennn
73 |23.3E. 13,330 |..
74 |23.3E. 21,310 |.. RPN 1o RPN
75 123.1.15.211 |............... icacho Oil & Gas Syn .ee

Water level

Depth to which Below Date Type Kind

No.| Location no, well is cased land of of of
(ft) surface (ft) measurement pump power
Dona Ana County,

59 122.1.19.330 |uverooeeeen.... o] 151,00 [Feb. 4, 1047 m w
60 }22.2.21,330 271 . P1 w
61 |22, 3,186,340 15 P1 w
62 |22, 3.16,340a 75 beveeennns
63 |22.4.10.230 383 Pl w
64 |22, 4,19.340 224 do, Pl Ww,G
65 J23.1E.30.210 |.ieeiveerncaniannae Feb. 6, 1947, P1 W,E
66 123,2E.6.332a |..ccirsirrccnneniannne 65  feeeeenen veseeseee : P1 w
67 |23. 2E.17.320 67 57,60 |JApr. 10, 1941...... P1 w
68 ]23. 2E. 29.332 224 16 C E
69 |23. 2E.30.441 268 E
70 |23, 2E. 30,443 157 E
71 [28.3E.1.340 f.veerreriineinnens G
T2 123.3E.12,230 L.veivreienracannene w
73 123,3E.13,330 |........ w
74 |23, 3E. 21,310 100 (?) w
75 123.1.15.211 |.......... aRsannens ceresonens
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the Rio Grande in Sierra and Dona Ana Counties, N. Mex.— Continued

Principal water-bearing bed
Diam-
Topographic Altitude |Type | Depth| eter | Depth | Thick- Character
situation above sea | of |of well Jof well fto topof]* ness of
level(ft) | well | (ft) (in.) |bed (ft) (ft) material
N. Mex, —Continued
Flat plain.....ccevaaen 4,460 T Dr 180 | 8 feveeeneens] cevrrinnnfornieiieienneincnenen,
Gap in range of hills..| 4,610 T Dr 280 Sand and gravel,
.......................... 4,610 T Dr {...cooo J Alluvial fill,
W. sxde of draw... 4,610 T Dr 15 Do.
Magdalena Draw.. 4,815 T Dr 383 Do.
In draw.iceiiceneees beorocinnnens Dr 224 | 5%  220)i.cceeeeceferincnnniannen sreaasnssnss
Bluff above valley,...| 4,180 T Dr 330 6 Jeeeereaeeilerersceanefoee reereeceaseranenanes vee
floor,
............ do.eecessnens | 3,950 T Dr 130 {...eeeneld 130 5| Sand.
Slope off RiO.ieseene.s 3,940 T Dd 67 S feeecennns odeeeeeeens. | Gravel and sand.
Grande valley,
Valley floor........... Dr 224 [ 3% T A sesssasnssncessescaseeree
J 268 3 fecreranes o|ieceesense] Sand and gravel.
J 157 2y 148 Lo PN
Du 8 Jereececend ceiinenne feeuinenea. | Arroyo gravel,
Du cecorersesnencertensacn .
Dr . Arroyo gravel,
Dr 6
4,480 T Dr 13,196 8 Jeceonsserifreresecasc)e cessseases sieiceresnane

Measuring point

Use
of
water

Quality Description

Height
above (+) or
below (-)
land-surface
datum (ft)

Remarks

N, Mex, —Continued

S L.

S t....

S l.....

S Good .
D,s Fair con

D weeses| Top of casi g.

D Good .......... [P sovsasessence

D }.... do....] Top of casing.............
Ice }....do.ifeecrerncnnanes cncesecnasens

D beecedonineiininnnne. sesrsrscscarecacas

D [ L= R PPN
D.S feeeverceann Top of well curb.........

essesscnsvececas

+3.2

Reported 6 to 8 gpm.
Reported 6 gpm.

.JReported 4 to 5 gpm,
(Water warm, slight mineral taste,

..|Reported total dissolved solids, upper

water 2,130 ppm, lower water 720
Ppm.

.|JReported 10 gpm, 12-ft drawdown.
See analysis,
.|[Reported 6 gpm. Reportedtotal dis-

solved solids 300 ppm; hardness 150,
TReported 12 gpm. Well about 100 £t
behind dam across arroyo,

Reported 10 gpm; pumps dry in 2 hours,

.{Reported 3 gpm.

Oil test. Total dissolved solids, re-
ported 5,430 ppm.

317267 O - 55 - 13
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Table 13,~—Records of wells principally above the valley floor of

Well
Date
No. Location no, Field name Owner or name Driller com-
pleted
Dona Ana County,
76 123.1,32,330 [Dickinson..........| H. S. Bissell.... . | Dickinson brothers|
77 123,2.13,310 |HeadquartersEast |. ...do,. Payne...cceeeeencnnne
78 123,2.13,310a |Headquarters West] do (?)
79 {23.2.23,330 |Horse Trap.........| .-
80 123.2.27.330 |Little Gap East....| do. vosesas fores
81 123,2,27,330a |Little Gap West...|........ coresessdo s
82 {23,3.4.140 LGl O [ T
83 123.3.9.330 Le Febre...coocnrende.
84 123.3,20,420 | Temple East,......
85 123, 3,20,420a
86 123.4,18.111
87 ]23.4,18,310
88 123.4, 26,440 [T .
89 }23.4,32,144 |....... veseecsnsesenses| State of New Mexico.....
90 |24.3E, 31,230 |Mossman ranch,..}Paul Price....cc.euee
91 124,1,22,120 |..cccveeerersssnrersnss|NOrwood ,...
92 |24.3.4.420 s ..jH. 8. Bissell..
93 124.3.5.330 i . cerennsnesenssdon..
94 |24, 3.6,320 Andy Coldiron..............| Bob Payne 1941
95 |24.3.6.430 +o|[F. C. Leach..iceereernceces fenees ceecasecncnioences 1926.......
Water level
Depth to which Below Date Type Kind
No. | Location no. well is cased land of of of
(ft) surface (ft) measurement pump power
Dona Ana County
76 123.1.32.330 165 350 [.eeee. P1 w
77 123.2.13.310 |eererecrncrannrncncres .| 130 (?) Seasassssarastassnns P1 w
78 123,2.13.310a 180 Feb, 4, 1947...... Ww,G
79 123.2.23.330  Jieverereecsreesecnnenns w
80 |23.2.27.330 180 w
81 |23.2.27.330a 172 w
82 123,3.4.140 1,005 (?) W,G
83 123.3.9.330 80
84 123.3.20.420 |ueeeieescerenssassonnes w
85 123,8.20,4202 |...cceeencrcnenncranns w
86 0 Ww,G
87 123.4,18,310 | 0 | 18  [.ceverececeedOuecucecs.]| None  |.......
88 w,
89 rerescersnnas N
90 w
91 W,G
92 crseenissaresorsnnense Pl w
Feb 5 1947.0000ee
93 d Pl w
94 ? Pl w
95 Feb. 17, 194'7...... P1 w
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the Rio Grande in Sierra and Dona Ana Counties, N. Mex.—Continued

Diam- Principal water-bearing level
Topographic Altitude | Type | Depth eter | Depth | Thick- Character
situation above sea | of |of well jof well [to topoff ness of
level (ft) |well | (ft) (in.) |}bed (ft)] (ft) material
N. Mex, —Continued
enesenersn 4,410 T} Dr 501 8 430 71 | Sand.
On mesa veees] 4,420 T| Dr 200 6 oof oo
.| 4,420 T| Dr 180 6 vee cecenen
veens] 4,460 T| Dr 1717 8
4,470 T| Dr 180 6
[Between hills, ] aat0T1| Dr | 172 6
.................. veesseens] 4,480 T| Dr |1,005 6
West snde of Mason 4,450 T| Dr 80 6
Draw.
........... eedOuiaiecianes 4,390 T| Dr J.ceeenene 6
cesnceesnanssdOnas.. 4,400 T| Dr 366 6
Goodsight Draw...ceesefeeee. wesesess] Du 18 liveererere
I TOPPPRPRN . [ SO P Du 20 foeecorenes
coves 4,360 T| Dr 200(? 6
eeesessarsrnecsncnas vovasesesseses| Dr 280 [SYTTRION 1N
IOn slope of valley.... 3,930 T{ Dr 130 5Y%
veseressensiensesencas 4,220 Tlooouereeereacnaes [
cesenveseseocas 4,360 T| Dr 366 [ FOURRUPOOR SURURRIRY I
West side of Mason | 4,330T| Dr |. [ eresssaced
..Draw.
Dr 138 6 60 40 {Dark sand.
. Dr 135 6 fieeuen T O PRy
Measuring point
Height
Use above (+) or
of | Quality Description below (-) Remarks
water land-surface
datum (ft)
N. Mex, —Continued
S | Good |.iccceeesen. vasesesesane sesesees|sessessnensessess| Reported 4 gpm.
D,S Jeeerereeenc)erienrennans sesneese
D,S +0 70 Reported 12 to 14 gpm.
S bevvrereneasfererncninnnicenan faserenees veverese
S .4 Top of casmg...... +1,25 | Reported 10 to 12 gpm.
S .J Top of pipe clamps., +.85 Do,
S Top of casing.. +1,85 | Reported 4 to 5 gpm,
A | Good |..... ceernneans do... +1,45 | Very weak well,
S Jieeersnvene]eocncnisnnnnne do.. +1.50
S PPN . [« SR +.65 | Weak well,
D,S wesrereresssaress | Three windmill wells at this location,
ceressressessd seasacsnnsesseese| South of Burris headquarters.
Top of casmg. +.80 | Reported 7 gpm,
No water,
.......... Estimated 25 gpm.
Reported 4 gpm,
S +2,60 | Temperature 69 F. See analysis.
D,S Good cesssnsesiarenses
veeeedOLL,) +1,10
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Table 13, Records of wells principally above the valley floor of

Well
Date
No.| Location no. Field name Owner or name Driller com-
pleted
Dona Ana County,
96124.3.17.410 Works well John Biggs...... ceereceseseess |Zeke Mordyke.,..... 1929 (?)..
97|24, 8. 8.310 West Line.. H. S. Bissell. . ob Payne..... . 11936......
98{24, 3. 25,230 Aden wells...,. cessasesessadOn, [ PR
99124.4,2,111 | ..o «o|L. F. Burris..... .IB. Armstrong.
10024.4.12.220 | PRillips......oeses Phillips,....... [E. H. Boone..
101(24.4.12,230 Biggs ranch., i ... |Strickland.....
102|24.4.12,322 .[E. H. Boone..
103125. 1E, 6. 330
104 25. 1E, 19, 240 1S PP
105 |25. 2E. 28. 220 Fred Nunn (9)
10625.2E.31. 130 | secevieencenrecincece]ennennes veenen
107 |25. 3E. 22, 120 Paul Ptice....
108 |25. 2. 12, 240 ... |Ben, F. Perry. . 7).
109 |25, 2. 30, 320 Johnson Bros.... 1946......
110 |25.3. 2,220 H. S. Bissell... veenenenns
11125, 3.10. 240 Johnson Bros.... . 19417.....
112|25.4, 10,120 . D. TR PN do.eeen. . ..}1900 (9)
113 25,4, 22,110 . D, [EO FORRN
South well.
114 |26, 1E, 18,220 | Nunn ranch....... Fred Nunn......ceeesevencenes erronciicnsacncnnncsans 1915......
115 |26, 2E,17.240 | .cceverenen vresesenes R A, Gardner....eeeceeeees U, S. Grazmg. veene |1942......
Service,
116 |26. 2E, 31, 410 eeernninieido.... . |19117......
117 {26.3E.9. 221 erino Cotton Gin.. . ]uly 1947
118]26.3E,11. 111 aul Price..cceerecaceiracenss foncecnnnnns cesscrsenes 1943.......
Water level
Depth to which Below Date Type Kind
No.| Location no, well is cased land of of of
(ft) surface (ft) measurement pump power
Dona Ana County,
96]24.3,17,.410 100+ 1942 (?)eeeireencnnnnn P1 w
97{24.3.8.310 169.19 (Mar. 25, 1948... ..l m w
98 |24.3.25,230 178.80 |Feb, 11, 1947...... None
99 |24.4.2.111 136. 56 |Sept. 16 19420000 bececniinnnnns
100 [24.4.12,220 96.31 [Feb. 17, 194’7 ...... P1 Ww,G
101 [24.4.12, 230 91,28 {.icieernens o... . P1 w
10224, 4,12,322 120 1942 (‘7) ....... Pl W,G
103 (25, 1E. 6. 330 300. 00+ [Feb. 11, 1947. w
104 (25. 1E. 19, 240 375 Ww,G
105 |25, 2E. 28, 220 104, 65 w
106 |25, 2E. 31.130 360 | 350 t0 360 l..ccveveiucacnraresesanss| Nome  loooioieiiene
107|25. 3E. 22, 120 185 155 Ww,G
10825, 2. 12, 240 398 383 Ww,G
109 |25. 2,30, 320 217 2117 w
110(25.3.2,220 444 (7) w
300, 00+
111]25.3.10, 240 30 120 w
112]25.4.10,120  |eeeevrrreeererennnens 185,95 |Feb, 7, 1947 w
113)25.4.22.110  |ivciieninrenrncnnennas 121.20 J.cieeeeee.do.., P1 w
114 |26. 1E, 18. 220 4317 390 P1 W,G
115]26.2E.17.240 |oieiiecisnninonnaneens 321 P1 w
116 |26, 2E, 31.410 338 311 P1 w
117 26.3E. 9. 221 148 4 G E
118{26.3E.11,111 50 15 P1 w
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the Rio Grande in Sierra and Dona Ana Counties, N. Mex.— Continued

Principal water-bearing bed
Diam-
Topographic Altitude |Type | Depth eter | Depth | Thick-~ Character
situation above sea | of |of well [of well [totopof| ness of
level (ft) |well | (ft) (in.) |bed(ft)! (ft) material
N. Mex, —Continued
Mason Draw....eeeeess | 4,315 T |Dr 140 feeoeeifeee canen eesencess [ Gravel,
4,325 T |Dr 262
4,550 T IDr  feceeerenen 4
4,320 T |Dr 480
4,320 T |Dr 170 4
4,310 T |Dr 200(?) 6
treseerecanas Dr 130 6
4,210 T | Dr 400% 6
4,160 T {Dr 400% 6
3,920 T |Dr 120 7
4,170 T |Dr 360 6
3,980 T |Dr 185 8
4,225 T |Dr 398 6
4,280 T |Dr 217 6
4,480 T |Dr 444 8
4,420 T |Dr 5217 8 .
4,220 T |Dr 200 6 leceecrnns cecsessess |Sand and gravel,
.......... veserssrscecesses | 4. 170 T |Dr 300+ 6 Leceeceerefoeeiecces |eees Do
.................... vereres | 4,210 T |Dr 440 6 400 40 [Quicksand.
veerereresenenereniens veses | 4,125 T |{Dr 340 6 320 20 |Sand.
........................... 4,125 T |Dr 338 8 Do.
Valley floor, vonennseee |]J 148 2% Do.
recosenns vererssettersnnnen 3 80T |Dr 50 4 Sand and gravel,
Measuring point
Height
Use above (+) or
of | Quality Description below (-) Remarks
water land-surface
datum (ft)
N. Mex, —Continued
D, S | Good deesterssserssensamamennetrans oecerraserincieeas| Weak well,
S Reported 3 gpm.
A North well of 3 wells,
D,S Southwesternmost of 2 wells.
S Hit malpais; strong well,
S Reported 10 to 12 gpm.
D,s
D,S Reported 5 to 7 gpm.
A Plugged.
S Reported 40 gpm,
S Reported 8 gpm.
D,S
S | Reported 5 gpm.,
S
S | Good Top of concrete, +1.10 | North well of 2 wells.
S |eesesseeeee | Top of pipe clamps..... +2,00
D,S| Good | Top of casing . Reported 18 gpm, drawdown 1 to2ft,
S Jeeedoniie feeiieiiiianineneanns
s | .
D | Reported 12 gpm, hardness 120 ppm.
D,S|. TR RN
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GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS

Table 13.— Records of wells principally above the valley floor of

Well
Date
No.| Locationno, Field name Owner or name Driller com-
pleted
Dona Ana County,
119426.1, 4, 320 Afton well,,eceeeee| Mrs, Annie Braidfoot....| Shell Norwood.....| 1943......|
120]26.1.4,410 Afton..ccersscensem | Southern Pacific Co......] RR. employees,.. Al{gn{sst
121126.1,16,.330 | Malpais Nerwood [ Mrs, Annie Braidfoot.....] Shell Norwood
122}26.1,25.410 {Headquarters New do J—. 1946......
123]26.1,25,410a | Headquarters Old do do
124327, 1E,11, 330 | Lanark No. 1l......| Southem Pacific Co 18990000
125127, 1E, 11, 330a| Larark No, 2 do 1900,ceees
126127, 1E, 11, 330b| Lanark No, 3......| do 1900, ca0es
127]27.1E,17, 210 | Lanark.eceeesecesess| Mrs, Annie Braidfoot.ee..] Bob Payne.eseeseese | 1944,..000
128]27.1E. 33,130 }Payne do do 1941
129127.1, 8. 340 Kilbourne Hole do,
130127.1, 26,430 do
131}27,1,32,120 |Little Hole well., do | Shell Norwood.... | 1910 (?).4
132(217.2, 2, 320 North wells do Bob Payne 1946,0000e
13328, 2E, 24,110 | Strauss,well 1,....{ Southern Pacific Co, 1917 4ea0es]
13428, 2E. 24, 110a] Strauss,well 2....., do 1918
135]28, 2E, 24, 110b} Strauss, well 3.....] do 1945, 0000
136]28. 2E, 31, 340 R. A. Gardner, 1910 (2).
137|28.3E. 3,121 Ramon MoralesS..cesessess] Ramon Morales,..| 1936,..00.
138]28. 3E, 5,140 R. A. Gardner es
Water level
Depth to which Below Date Type Kind
No,| Location no, well is cased land of of of
(it) surface (ft) measurement pump power
Dona Ana County,
119 |26.1. 4, 320 445 445 eressasassseseseasseses P1 G
120126.1,4,410 702 385 August 1918,,c0000e AL S
121126.1,16,330 445 406 Pl G
122 [26.1, 25,410 450 450 Pl G
123 126.1.25,410a 450 430 Pl G
124 127, 1E, 11, 330 950 365 None .
125 |27, 1E. 11, 330a 615 365 None
126 27, 1E. 11, 330b 646 365 essvsssssssdOsecersecad None
127 |27.1E, 17, 210 396 (?) 390 1944, c0eeesnconcsed Pl w,G
128 |27. 1E, 33,130 453 (?) 450 1941.c0ceecncscoscosed Pl w
129 [27.1. 8,340
130 |27.1, 26,430 314 (?) 310 sesscsosesesrarsatsestad Pl W,G
286,39 | Mar, 7, 1947,
131 [27.1.32.120 280 280 seesscscscssscace . Pl w
132 J27.2,2,320 406 400 (?) P1 G
133 {28, 2E. 24. 110 975 342 1917 eseeessroncnsensd AL Steam
340 1941, c0eererssncosceed
134 §28, 2E, 24, 110a 705 342 1918,.00000seecseesans AL Steam
330 e
135 |28, 2E, 24, 110b 507 328 T ‘E
136 |28. 2E, 31. 340 335 325 Pl Ww,G
298. 5
137 {28,3E.3,121 140 15 C E
138 |28.3E. 5,140 110 80-85 | cieeeeorcsnsccssescrannd Pl w
52,36 | Aug. 28, 1947
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the Rio Grande in Sierra and Dona Ana Counties, N. Mex,.— Continued

Principal water-bearing bed
Diam-~
Topographic Altitude |Type| Depth | eter |Depthto] Thick- Character
situation above sea | of | of well of well] top of | ness of
level (ft) | well | (ft) (in.) fbed (ft) | (ft) material
N. Mex, —Continued
sessecsesansorasacascsssnens] 4,210 T| Dr 445 6
4,210 T| Dr 702 14 385 130|Fine sand,
iDepression in malpais.| 4,210 T| Dr 445 6 Sand.
4,190 T| Dr 460 5 Do,
ese cesessenes| 4,190 T| Dr 450 6 [ITTITTTYY Fvrerrrees Do.
eosescnssessesess| 4,170 T| Dr 950 | 10 Do.
4,170 T} Dr 615 | 12 415 185 Do.
4,170 T| Dr 646 | 10 425 fiererseces Do,
On mesaeieeessesessenses| 4,170 T| Dr 396 6
do, 4,150 T| Dr 453 6
3,945 T| Dr
4,090 T| Dr 314 6
[Depression inmalpais.| 4,030 T| Dr 280 6
On MeSAeecrccncsransescs| 4,200 T| Dr 406 6
4,110 T| Dr 975 14 360 52| Sand.
4,110 T| Dr 705 15 382 101 Do.
econsassnccasessosssnessenss| 4,110 T| Dr 550 B (?) | eessensens]ececneeces Do.
4,110 T| Dr 400 7 75 Do,
3,765 T| Dr 140 2% 140 [eeeeseoees Do.
3,820 T{ Dr 110 6 100 10] Gravel,
Measuring point
Height
Use above (+) or
of | Quality Description below () Remarks
water land-surface
datum (ft)
N. Mex, —Continued
S Good Reported 10 gpm,
RR | Poor Water did not rise, Reported 100 gpm,
drawdown 15 ft,
S Good Reported 7 gpm,
D,S do... Reported 7 gpm, See analysis.
D,s dO..e Reported 8 gpm.
A Well abandoned and covered,
A Fair Reported 33 gpm. Water struck at 415
ft, Well abandoned and covered.
A do, Reported 33 gpm, Water struck at425
ft, Well abandoned and covered.
S Good Reported 15 gpm,
S do, See analysis,
A Bad Abandoned, not fit for use,
S Good Top of casingeeecessssss +0.50 | Reported 15 gpm.
S do.
S do, Reported 12 gpm,

RR | Fair Water struck at 360 ft, Original depth
1,330 ftin 1907, Reported 30 gpm,
drawdown 110 ft.

RR do, Water struck at 382 ft, Reported 40
gpm, drawdown 120 ft, See analysis,

RR Reported 250 gpm, drawdown 16 ft,

S Jecosrsessced TOp Of CaSiNGuerervesenes +.30
D,S| Good El Paso County, Tex,
D,s Top of casingueeeseesescs .00
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GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS

Table 13.— Records of wells principally above the valley floor of

Well
Date
No.[ Location no. Field name Owner or name Driller com-
pleted
Dona Ana County
139 | 29.1E.6.110 R. A. Gardner............. seerecsssinsatenteonsose |suseensceren
140 | 29. 1E. 8.210a Southern Pacific Co...... Layne & Bowler, |April......
Inc, 1914,
141 [ 29. 1E. 8.210b |Noria, well 3...c. | cccveerrinnnne (- [T I do....eses.. | December
19186,
142 {29, 3E. 12,300 |.. .1J. A. Wilson..... J. A. Wilson,......|1926.......
143 |29.4E. 7.440 . | Archie Bond... Archie Bond........| 1925 (?)..
144 129.2.6.230 Southern Pacific vessessereseesearsen ...|December
1914,
145 129,2.12,240 [Potrillo..ieciesseass |oeeeasennrannns < L Y ST TR IS
146 |29.4.9.100 Malpais, well 1,..1.. veeedOn.s .| W. McLees.........
147 {29,4.9.100a |Malpais, well 2.,.]..ccceuu.. wiensdOoiieaneieeess | RR.  employees..
Well level
Depth to which Below Date Type Kind
No.| Location no, well is cased land of of of
(ft) surface (ft) measurement pump power
Dona Ana County,
139129, 1E.6,110 [..ceveiinvecinranannn . 265 Pl w
14029, 1E. 8.210a 565 321 AL Steam
141129, 1E, 8. 210b 560 320 (7) AL Steam
14229, 3E. 12,300 |.veerieinreneerancnenn 147,80 Pl w
143129, 4E, 7.440 60 44,26 Pl w
14429, 2.6, 230 518 278 P1 Diesel
278
145129, 2,12,240 |......... creccarnrase 220 Jeeerereceseseianes soeses hoseocnsescane horsecresainne
146 29.4.9. 100 370 267 1903...0uceniaens vee.| None ..., PP .
147129.4.9.100a 479 255 1909, ciueniaiirinnnes None setenesensene
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the Rio Grande in Sierta and Dona Counties, N. Mex,—Continued

Principal water-bearing bed
Diam-
Topographic Altitude | Type | Depth eter | Depth |Thick- Character
situation above sea| of [of well |of well Jto top off ness of
level (ft) | well | (ft) (in.) |bed(ft) | (ft) material

N. Mex, —Continued

............................ 4,130 T| Dr 400 N IS O P e

ceeereresenentaisnenserenire 4,120 T| Dr 565 13 [..... vevee boen sevee [renenentraranes [

............................ 4,120 T{ Dr 560 18 418 42 |Sand.

3,895 T| Dr 190 4 Fevecieveeevenencncs] conennnn tasnansnssnen :
3,790 T| Dr 60 [ O O [
4,110 T| Dr 528 13 280 20 |Sand
4,247 T| Dr 240
4,125 T| Dr 445 ceene 7
4,125 T} Dr 514 10 3817 39 |Sand,
Measuring point
Height
Use above (+) or
of | Quality Description below (-) Remarks
water land-surface
datum (ft)
N. Mex, —Continued
S Good  |irecerienniiececcecnienennenes foenne veverertaaes

RR | Poor covscerersnseraesnrsnassssnsese [aeenacnne ceseees. | Water struck at 425 ft, Reported 20

gpm, drawdown 100 ft,
reeserenne [oniean vreereseneenersesereneses |escannsaneensnness] Water struck at 418 ft, Reported 23
gpm.

D,S |ieeerevese. | ToOp of casing..... +1,.50

b . .

RR Temperature 65 F, 574 ppm total
dissolved solids. Reported 22 gpm,
drawdown 100 ft, Original depth
715 ft,

A See Water-Supply Paper 188, p. 40,

A 770 ppm total dissolved solids. Re-
ported 18 gpm.

A levereieie]eee Shsasasans wenensase [N P Reasase Water struck at 387 ft. Reported 5
gpm.
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